ERIC

Aruitoxt provided by Eic:

. The survey data indicated that all the jﬁnior or ca@muniﬁy collegés
studied, affer»andAﬁesire,to_éantinue'thé offering of technical mathematicS’

courses., The most significant finding of the survey was the indication

that junior and community ccliéges=ﬁrefer technical or applied mathematics

. ‘For the vaéa%ioﬁélgteéhnical st&dents and that'tecﬁnical mathématics

curricula researchnghould be conducted toward develap;ng a mathematlcs;'s
curr;culum relevant to: the needs of the communlty callége student,

The following c@gclus;ons wvere madé from the .survey of ten parti=

cipating junior or _community colleges.

1. A study shsuld be canducted to identify mathematlcal conce pts -

requ;slte for ngsentry EDmPEtEDElES for vocatlonal—techﬂlc L1
occupations. ‘ i -
2. The junior or community colleges contacted were willing't@:

?pa'ticipate in Such-alstudy-

3 Applled or technlcal mathematics pr ograms are more valuable
t@ tne Vocatlonal technical students than academig or tradi-

tioﬁal'mathematics progfamsi
4. Curriculum materials for applied or technical mathemitics

programs need to be develaped in relation torsPecificg

vocatlonalstechnlcal program areas,

[



e R -'ﬁﬁdgterajl - Methods

: éuais.&iﬁﬁjectives‘
! This résearch pfojécﬁ‘was:designed to develop aﬂbase‘fdr an éégziéd“ﬁr%
teéhﬁicél matéematicsféurriculum-which_wouig mgeé ﬁhe needs -of vocational-
~£eéhnical students. The'majér_gbjecxives acc@iglisheé‘dprihg the term of
prcjecﬁ include: » | |

1. TIdentifying mathematical concepts requisite for entry-levél

competencies in nine sslectgd #@catiéﬂélste¢hnical occupations. -
(wgliing§ Radio &iigvi Re?ai?, Macﬁiné’Shop,_Diesél&Mechanics? ;b
Printing, Drafting eand Design; Maéﬁing Shoﬁ; ana Elécﬁréﬁicsg);
2. Déveléping the iﬁentifiei mathemati:al congépﬁs inﬁa.an
organized heirafghj Df»units-gf E@ﬁﬁéteneies féf vacatiénalﬁ
techniecal gtudgﬂts; and
3. Dévéloping cur%iculum materials, selféiﬁséruetiogg;Liéé%ﬁing
e A A”acﬁgts, and pre- and p:s£etests far"selegted,sequeﬁtiél units;!

g

Design and Procedures . *

e

" fdentified in the Texas Education Agency Table, "A challenge and a |
_ .

Choice".- Rea;iéing.thgt gdnsideratiaﬁ of all 117‘ogcu§atiohal ﬁrogfﬁms

ﬁgs’bey@nd the scope of liﬁitéd7féséarch, thé=pr0ject iﬁ;ludéd only those

Inaustriaitéccup&tian praggg s and Tgchﬁicéi Qccugatién_ff@grais offered
- by a %gﬁimﬁm of 12 institutions listed in the "A Challenge and a Choice".
Hable. . T |

ZAThasgyﬁiograms selected for use in the reseurch project and the

' numbér.of institutions offering such programs are given in TABLE 1.



. TABLE1l < .
NUMBER OF INSTITUTIONS OFFERING SELECTED VOCATIONAL- PROGRAMS

Dccu@atiaﬁél Eragfam-; Numbei ??,IﬂsﬁiﬁFt?éns
) - T Offering Program

Air Conditioning and Refrigeration’ = o .26

' Autoé Mechanics® L - o - 33

Diesel Mechanics , o _ T 11

Printing 12
Radio aﬂdATQVixﬁéﬁéir L , e S 18
Electhﬁics TEGhﬁélcgy ) o =m;: N | x 29

Drafting and Design Technology ; : . f 3T

‘Machine Shop - - . : G , 18 2

Welding ,, R 28

The research Préjgct_vas iiviﬂédAinta three iiétincf pﬁasé5;
“?;g Identifying mathematical concepts requiéite for jcﬁ—eﬁtry compes

tencies in.each of nine;selEQtEd'accupaticnal areas;

g

Arranging these mathematical concepts into strﬁcturésu@f sequential
units; and

3., Developing curriculum materials representing these prescribed units.

Texas C@mmunity Calleges‘offéfing the variéusﬁtechﬁalcgies vere con-

"tacted and presented a brief outliné of the project. The thirtjffivé texts,.

used in~teéching technical matheﬁatigs courses in Texas Community Colleges

i

weré identified (See Appendix B). 'The project staff used these texts as
guides to construct a list of mathematical ccmpetencigs.’ Each competency

4

‘statement was examined to eliminate ambiguity and duplication. Based upon

the competency listings, the staff ccnst%gctei a research instrument in

Likert (Guilford, 196k4) scale form. The Likert instrument listed the

10
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‘mathematical gampetEﬂcies according to theif skill levels including basic

f,Aarithmetic,_Eagic algebra, advanced algébra, trigonometry, aﬁd:intraiggtcry

‘eplculus.
. , ;{r‘

Within each lévél;QOmPétEﬁEiEé wéré;arrangéd inAgéqqéntiai a?def from
ﬁsimp;est t.o ‘most difficulﬁg Thié‘arrangément Pré#ideé a'sﬁfuctﬁred, hier-
‘archical taxonomy of»tééhﬁicalfmathémaﬁigéfuﬁits:that ﬁere‘gf'ﬁatenﬁiali
need to the té;nniéai—vécatidﬁal student in the various qécupétional areas’
(Seé Appendix C). |

i

carefully explained the purpése of the project. The 10 community colleges :

inc}uied; ‘Del Mar Junior College, Bee County College, San Jacinfa'éollége,

. Alvin Jupior College, St. Phillip's College, San Antonio Junior College,
El Paso Cammuﬁity'Collége, Eastfiéld Community College, LamaraﬂniferSity
(College of Technical Arts), and?Bra;osgort‘éoliegéj Eaeh_éé@muﬂity A i

w

‘college agreed to participate iﬁ‘thé ﬁfojgct agilofféfé& theif:admiﬁistratoés,,
AteachefSAand advisorj boériﬁmémﬁers as a ju;y.to %ﬁliﬂaﬁé theigampétéﬁ:ieé
idéﬂtifiéd‘iq thebiﬁstruiEﬂt}"The institutions vere seleééei ﬁo fegrgseﬂtﬂ
_a:uﬁiférm disﬁriﬁﬁtiéﬁ;@f participants from sll areas of Téxésg> The ’
.institutidns were sincerelyAenﬁhusiastic a?aﬁt éhezprojégtg.a3~%as Joe

' Godééyj Direétaf of Post=Secondary chﬁpati@nai'Eduéainﬁ at.ghETTéan

Edu:aﬁiaﬁwAgéncy, ;he‘statevfuﬁaing ageﬁcy faf‘Ieias Vaéatiéngl Programs.

‘The staff céﬁsuitéd Dr; Eeryi McKinnérney; Associate Dean of D;cupaticngl

_ Eaucatioﬁ at El Paso C@mmunity Céilege, to furfher refine the Qompete;cj'

instrument. Staff members then visited E1 Paso Community College and

" conducted the first jury validation of édmpeﬁéncies in September, 19T7h.

The Jury commented faVafably.Oﬂ‘the comﬁleteﬁegg of the instrument and
’ Kl



decidéi, under Dr. McKinnerney's supe vision, to make helpful suggestions
to further refine the instrument. - o o

© Btaff mémbers visited the College of Technical Arts at Lamar University
and conducted the second jury validation of EompeteﬁcieéiﬁfAfte;)further:
refinement, visitations Wafé made to the remaining p%rticipaﬁt instituﬁfans,

‘where the instrument was explained to the jury members and left with them

Fa%a bé completed at tﬁeir_cénvenieﬁce and 1atg§’mailéd to ‘the Préjecf'f

‘director.

Of the 105 Jury members éantaeteis a total of 95[:etufns were received

) 7

representing 87 useable responsés. A profile of the jury members returning
- useable responses was made for ‘each éf the vocational areas. Thelpréfilég

are summarized in TABLE 2, which indicates the mean number of yéars of teacﬁing-

_éﬁﬁerienpe ani/or”iﬁdustrial e;periénée for Jurors in eaah;vocatianal,areagr
Lo TABLE 2 . ’

e ) PROFILE OF JURY, MEMBERS™™ ™ "~

“Average Number Average Number ..
of Years . © of Years - :
__Teaching Experience.  Industrial Experience .

Vocational Ares

‘Air Conditioning
 Autp'Mechanicé
Diésel'Mecﬁanics
Draftiﬁg.
Electronics

Machiné‘gh@p

Radio-T.V. Repair-

Welding o

6.9 - 18.1

10

18.3

17.3

T




N };JJ
" ALl Jury respcnseé vere tabulated onto & mas%ér sheet -and a mean was

"calgulatei for each-c@mpétency The cuthoff Péint for Eignificance on the

fiveapéint Likert scale was éﬁésén as. a mean cf ;E‘auri réflecting agreement’Arru

&

of Jury members A master tax@namy of the Elgnlficant QQEPEtEﬂClES was

then compcsed feflectlng the jury ratings. Aﬂditianal tE xcnomiéa were—

i:.gompésed for each Qccugatiagal_aréa, These were gubmipteﬂ to a Jury for

review and recomméndeé changes and revisions.wefe madé;

FlVE related camgetsﬂcleg vere Sélected which wvere raued 85 neces ary

1n a majorlty of, the Dccupatlanal areas. The flve QGQCEPbS deallng w1th

._tza;tluﬂa ln;luded l;aet common d:u@mln&tar, addition, subtracglang

multiplication, and divisiﬁn; ‘The researchers then developed

]

self-instructional mini-module packets for each Qf\thESé!QQmpétEﬂcieS

e jﬁ%gé Appendix D} ?Eaéh'pacﬁétringludéa prea-aﬁd pQStsﬁgsté;’gnd'a

set of audio ﬁépea w1th prablem varkbaoks and a pragvammﬂd 1n5tructlén

=

~ unit with'a set-af.exerclses mmdeled after Flexzar and Flexer (lQTl)

i

and - D‘Mallpf and Pnlya 1963),

Fallow1ng the initial aevelopment of the self 1ns§ructlcnal Packet

" they were pllot_tESﬁed_at El Pasa ngguﬂlty College, using Dr. Beryl

MéKinnernéy as consultant, Plus'géﬁ;uiﬁantSADr} Walter Stéﬁning_and Ms.

" Peggy.Cooper-Harding of Téxgé ARM University. - The modules ﬁére_élso pilot

teéted;aﬁ"Lamaf University, Gollege of Technical Arts, using Dr.'Kén

!

-Shipé;f as consultant. At bath school ’ students were asked ta complete

a questiénﬁaire which would give the researghers the reactions of the user

COHCEfnlﬂg the usefulness @f and tha attitudea taﬁald the indlvlduallzed —

'- units. . ] ‘ o0 2y 18
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Up@n szplétian éf the pilgt tests, the materials weré‘révisei and -

a set Gf Selfﬁinstructlanal packets was ccmpleted These were pllat tested

an@thE? t;me at El Paso Cgmmunity College to determlne the feasiblllty af

further revision.

The .last stégé of the research project included the.&evel&;ﬁéﬁt”af

P o

gu;ri;glgm'5&&&rs-far:the~cempetenciea rated as neeeasary fDr ﬁhe varigus

eas, The curriculum guideg were written following the
_ : b _ ,

wsequenéigA indicated by the master taxonomy list éﬁd reflect observable

studép -béhéficr§.> Fallﬁwiﬁg'ﬁhe'advicé of curriculum experﬁs; the curri= :

=cu1£; guides do ﬂGt rEfEIPnQE any specific-: texts. The cancensas of Dp;nlan
: 4
was that this would lend greatﬁr flexibllity to the 1mp1émentaticn and
‘c@ntlnued use of gujdes (See Appendi}: E)
.
I
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Chapter 3 - Results

" The resulfs.of the project -include:

Sl Aﬁc@mposite list of mathematical ccnﬂégts requisite for

. entry-level gﬁméétencies in the selected vocational areas;

2. A sequentially érderéditaxanomytéf mathematics concepts

A requlred to meet the needs of vacat;analstechnlcalwstudents )

\
iln Each of the ten. ;electeﬂrvocatlonal—technleal “areas w;th

o A relative ratings by Jurors for each accupatiénal area;

;  . f ‘:3;"Selfiihstgﬁctional:1earningrﬁaékéﬁs for five related technical

;iw} AEathematics=cancepts;~i
h;mﬁPéfformanéésbaséd pre- and post—tESES'for'thé learning PQEEEfEE
i 5. Currlculum guldeg for technical mathematics unlts in Easlc

H - ' Azithmetlc, Bas ic. 4

1gebra, Advanced Algebra, and Trigonametvy o

The composite and iﬁdividual‘taxanémiés were re?ised,several’times

. ty L . i 4
after ‘the in"sal draft had been EDmPlled Thé revisions allowed

. g . B B
the staff to update figéres’dué to 1atefarrival of some jurors' rating

instruments. The revisions also led to a more readsble format as.

v

' suggested‘by cgns@}taﬁts.
3 In order t@géﬁéck the effects @fntﬁe self—instrucfiéﬁél packets,
.each student participéﬁing in the"piiét teét'wés given a Pré= and N
POSt—tﬁSt over materlals covered in the.madule he had warked A
t tegt (Steel and Torr;e, 1960) was used to test the null hypathes;s;
| o Li Hy where Li=the mean of pre- -test scores and ﬁgk the mean of

ppstﬁtest scores. ‘The test stat;stlc used was t = d/s-a=(x -X, )/sz- =
s ' - 172
- gince dle (e The t value carresp@nding to Student‘s t, f@r.él

=7

debrees af iragdam ahQWEd a hlghly slgnlflcaﬁt d;fference in Pre— and

ca



.* K _A g . - ‘ A %
x,=b.} and ;éﬁé,é, results revealed that

‘post-test scores. . With' 1

'_ the two means differed at é probability level 6f‘p§;QD1!
. The information ‘on the student opinion QuESiZODnairé revealed

thatk§9’§ércenp‘of the students would use'thé-ﬁodilésgilh percent

mggﬁﬁ'use'themi and onlyxT parcent'wouliinot use the modules if

, . .

they were available.

T Students who found mathenatics texvs difficult to understand —
:lwéréginterastéibin the ?ossiﬁiiityfo)FidesPregé_availability-éf; .
fcasseﬁte tapé%}v Th;y”ﬁefé exéited about- being ablé to repeat ?érﬁs
.6f the taﬁe if'the,neei vasifeit- Aﬁ*ﬁl Paso éommunit§ C@llégé§'th§ .
) - Mexican Amgricgns ﬁgre vé?y enthisiastiz;Dver the ?apg aspects Dfﬂ | } -
" the moduléé épd suggested that-tfansléfignfgntc régi@néié»spaﬂighi |

.might be beneficial for thgse miﬁ@%iéy’graups.

The technical mathematics uiits ani,curgicﬁ;um materials will be made

'availé@lé-to the ten ?artieipgﬁiné Junior orrcommﬁnity Eollgges plus otger |
,insti£utions“both on a staté énd natiénal basié-uﬁan fegﬁééﬁ for iﬁplémen%ami‘g
'tion into ‘their vccationalﬁtechnicalvé%agréms-. The ;f%uctured;téchgicalf

‘ mathgmatiesfgfogzsm,'ifbimpieméntéésbf éommuﬂiti Eglléges sfferiﬁé_

: fvocapion&i—teghnical programs, céﬁ serve as a firﬁ baéis for grantihé;?;::; ’

transfgfgbiii%y of technical mathematics iﬁio similar four-year éoilége
or ﬁﬁiversit?!prograﬁs, The fiqgiggé of the p:oject also ha%é iﬁplicaﬁiaﬁs,f
,:féf currieulum deveiopment in other Qccupatiaﬂal.areasi. '
-Abtecpnicél ma%hamatics curriculum uéilizidg self=instruc£i@nal
ﬁ@d;ls pré?ideg }bcatién&i studehté-thebdppartunity tojpggceed at‘théié
own rate. The’students cén improve a:weak mathémaéicél baékgréund as?;éil:ﬁ

as develop mathematical Qampeténc:éxtgi meet.the pre-requisites of occupational

' pr‘égfams.: ' - 2 j.

, L . @ k ’ 16




.Chaptef L - anélusians

EThis research project,f@cﬁsed on iientifying technical mathematics

i

current articulation problems, as“well as 1mprove existing vocatlanal=

N technical pragrams.

= When im@lementea resﬁits of thefreséarahrshaﬁld.ben%fiigvocati@naif

g . B .

technical students, teachera,'and employees by lowering théAattFitiGﬂ

rate of vgcational—téchﬂical students in Texas community colleges. The

' taxoncmies, Lufrlculum gu;dea dﬂd mlﬂ;hmudule; can serve as a guide for

.developing full- 5 ize curficul@m modules in selectedAvocatiDnél areas.
The st 1:tured sequential te;hnical,matheméfics curriculum will

i

o help in Eolving the artiéulation ;r@bléms'the;vocatidnaietechnical student
- ‘currently enccunters in tranEferlng between programs. The structured

technical mathematics Programj= if impleméﬂted by all community colleges
. o - T . : _— )
foeringIVDcationalatééhﬂical piograms, can serve &s a firm basis for

granting .transferability of technical mathematics into similar four-
- .- year college or university programs.
A~£échnical,mathematic- progran -which utilizes self-instructional’

m@dules permits the vacatlanal students to pracede at their own rate:

' These modules allow students to 1mprove a weak backg? d in mathematlcs
‘as well as develop mathematical CDmpEtEEELéf to meet the pre-requisites
of their occupational programs.

Thetmathematiéél concept taxonomies and all materials that were

pilot tested in this research project are now available to Texas com-

ty“colleges. .The taxonomy information can be used as a model to

Q 1
ERIC
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develap and test further taxonamles of mathemat al c mpetenples for

1

any other’ occupational areas not caverei 1n this research,

The res ults of the PllDt tests shawed that the Selé 1nst

nine occupational areés used for this project but for other occupationel

areas as well.

.
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Participénts in the-Cémmupity Ccilégé‘Technicai Mathématics Pr@jéct
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i - ; ‘Investigators and C:nsulﬁants
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. INDTVIDUALS PARTICIPAIING IN THE
~ COMMUNITY COLLEGE . TECHNICAL MATHEMATICS PRDJEGT

bl

Pfajectiinvegtiéatpfs, Lo E ‘ - .

qamuel L Self 'Ph

_ ;- H. Henry Milam, Ph.D. ' e vl ::%;;i:"
a ;Research Associate B S : '

a

Marsha Waéds . e .
RESE&rCh'ASEJ stant L . e

- jg t Cagsultants

Beryl R McKlnnefney, Ph D. . Lo } .
\ ‘Associate Deanof Occ. Ed. B R
\ E1 Paso Community College Co : '

' James H. Rollins, PH.D
Associate Professor
. Téias AgM University

i
g

K. E. Shlpper, PH.D. ¢ . ’ - .
Dean of College of Tech. Arts ' LT
Lamar- Uﬂlveralty

ts B &

Walter F. Stennlng, Ph D., x;éz ’ : e D B N ';a;;,; .
" ‘Associate-Professor o A ' ’ _ T
= Texas A&M University o _—
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ACS

Welding _
Machine Eﬁup
"Primtingw

o

Anto Mechan
| Radio/TV Repa

Ccmpetency

Eleqtrmnics”

"Diesel'Mech&nics
~I'Air Conditioning "

e ‘D'r&ftiﬂg -

e Galculations_af‘a
.triangle and auxillary-| . - . 7 . |
lines: - . - : X' X X X
5. Caleulations @f a | . ' ) L
cir cle.' : .y . X : X 1 X X X 
6. Finding the ; ' o .
- diameter of a circle ' O _ -
when the area is given: X : X X L X
T: 'The perimeter Df 1 - _ N '

the ellipse: ° A - o X : X
o 8. The pérlméter of : ‘ - 3 o C
. pglygéﬂs" ST . R R [T ERY R £ ) X

Ares,

1. As a.méa sure Df _ _
surface space: B | x | X ) : X
2. Calculations Df ( “
 four-sided figures ' -
+ (Parallelogram, ) s
trapezoid, square, ’ o R R
and rectangle): T X X .0 . X

3. Area calculations
for-a circle: .

5
>
>
>
>

L., " Relationship of
radius, diameter,

= circumfeyronce arcs,
sectors, chords, and
tangents:

-
P

=]
oy
o
ol
4
C
e
i
LA
[l
“_.I
m
LAk
G
ol
=5
5
oy

7. Repgular polygon:
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OCCUPATIONAL AREA

{air ﬂﬁmﬂitiuming,
Machine Shop

Lﬂieaei Mechenies
Radio/TV Repair’

| Auto Mechanics

.

. o

W &0 ‘B

- = =1 0

— = sl bl ]

‘ i + L
o =] &4 o

ﬁ 3 g1 £ 8

Ea g ten cy = A & =

B V@Lu@& .

RN 1. Measurés of.
‘ volume:

4
=
w4

2. Volume determined |
" by.area: o ' 7 oLx X
3+- Volume of '

rectangular EDlLds
.(:ubes)

b

L,' Vﬁlumé of a sphere: -
5. Segments,andl .
zones of sphéfeg:

. 6. Volume of a
cylinder: : X

7. Surface volume of

" solid and hollow
cylinders: ) 7 j
8. Heights of . S A .
!cyllnderS‘ : : .

9. Lateral surface Df
cyllnders :

10. Volume of compouﬂd
. fTigures:

11. Vclumé of EGmPDSltE : : ) s \
" figures: ' ) '

1. Mégsures of mass:
‘2. 'Bpecific gravity:

3. Densjty:

SRV PR
ST PSR

4. Weight standards:




Competeéency

:Di‘EEEI I@E‘Ehmi@s‘ -

-} Auto Mechanics

. OCCUPATIONAL_AREA

| Radio/TV Hép&ir .
| Air Conditioning
| Machine Shop

JPrlntlmg o :

Dfafting

;Elegﬁroniﬂs'.

j

5. Weight of

1. Units of time:
-relations to time:

3. TFrequency: C

k. Period:

1. ‘Price computation:

Scale Drawings -

-1, Finding the

© 2. Findipg the:actgai‘

“ecertain scale:

materials:

6, Weight of .
castings- from patterns:

2. Distance in -

Money Caléulations

2. 1Income computation:

3. Interest g
computation:

drawing measure:

dimensions of an object
from the measured

dimension of a diagram:|

3. Finding the area of
a figure drawn to a

1

b

R

e
L
-

>

<
>




Competency

OCCUPATIONAL -AREA-

iesel Mechanics

| D

Auto- Mechanics.
 Radi0ﬂTW'HEpair

-

{ Alr Conditlioning

Welding

| Machine Ehbp.

| Printing =

S

_fﬂrafting«

| Electronics

'Slide Rule

1. Reading the C and

D scales: v . S X
2. 'Slige rule . ’ ) .
operations (basic): . . - S R S Y
3. TLaws of exponents: - . ;'ﬁx 2 ;

. k. Reciprotal, squares| - »
..and square roots:. . | | | X

5. Cubes and cube
'*Qtsi . : A *

. Locating the
ecimal point: = . 1 X

[oTin LN N

X

7. Combination - 1 s .

. problems:: ; b o s X
8. Extracting roots of '
numbers -ahd raising

 povers!:

9, Cube roots: - -l Xt A ) N

. 10. Multiplying and _ g
dividing nuhbers by m: N X
11. The reciprocal ’ B
" ‘scales:

Al

-

S 12, Theftangenp scale: X
13. The ARC tangent of
" a number:
14. The sine scale: . X
15." The ARC sine of a RE
number: - :

.16, The 8T scale:

17. The “cosine:

Ly
AN




- ﬂFPUPATIDNALAABEAA -

{ Air. Conditioning

iy

ww- ’ .
Radio/TV Repair

Diesel Mechanics
Machine Shop -

Auto Mechanics
Printimg .

.Competency

| Welding

Drafting -
]Eléctrunic&,

18. The cdtangent:
19. Prapgrtian‘sgale§ e X v .

e 20. Flndlng the

‘eircumfeérence and- area_=a?¥ .5\ T
of a eircle: : |- ) R ' N &

*. Geometry

1. ‘Straight 11ne & B
' circle: T 1 X

2, Polar caardlnates
Geometrical
Canstruct on

E;E Bisect or find o
mid-point of a llne e

[

. Pisect ad angle: ; " ) . gé o

. Biseet an arc: .

o

L. Ereect a
perpendicular to a line
at a givén §Dint on the

line: g

5. ZErect a )
perpendicular tg a line _ .

-at the end of the line:j -~ |~ [ .- =

6. Erect a ¢ e
perpendicular thraugh a
_ polnt not on the . ine:
- ’ Ti Draw a line thraugh
” given points parallel
to a given line: |
8. Dpivide a given line
-into a- number Df equal
parta :

ERIC

Aruitoxt provided by Eic:

b4 b

]
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' equilateral triangle . -
~ of given .

“11.

- 13.

a2,
.. a circle or eircle

16.

- in a circle:

. size:

. —GCGU’PAT—IQN@— AREA -

. Competency . |-

“EBiEEEl'MEchanicEE

‘ﬂutp'MEﬂhﬂﬂiES .

jRaﬂiUfTW HEpair '

HE

ing

| air Condition
Machine Shop

 We1ding‘;~

‘Printiwg.

L Drafting

| Electronics

e TR ot

9. Draw an angle equall -
- to a given angle: '

10. Draw an

gize:

‘Draw a circle
-through three- glven
points:

Find the center of

arc: 7
-Inscribe a sguare
+in a circle: :
1. Construct a square
of glven 51?&
15. Tnscribe a hexagcn
in a circle:

inscribeian‘
equilateral triangle -

17. Construct a

‘hexagon with one of thel.

. 8ides on a given line:

18. Draw.a téngégt to
a circle at a point on
‘the circumference:

19. ‘Drav a tangent t@ a
circle through a point -
-outs ide the circle:

’ﬁD . Draw a tangent to
~two - clfcles of equﬂl

4,

46
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ERIC

Aruitoxt provided by Eic:

v

Competéncy

'OCCUPATIONAL AREA,

Diesel M&bhanics'

Auto Mecheanics -

‘RﬂﬂidﬁWW;Hepair g

| Air ﬁuﬂditimming-w

[ Welding

“Machine Shop

: Printi&g-

Dfﬂfbimg;“‘

lectronics

R
| 3

l Draw an lnternal
a,g ent to two circles.
f eq ual size:

2

22, Draw an external
tangent to two circles
of ‘uiinequal size:. '

2
t

23, Draw an internal

- tangent to’ two unequal

" eircles:

BASIC ALGEBRA -

'!Géneral'Numbers,

1. PfDPErtléE Df real
numbers: -

-2, ﬁSubstitutiég’df‘

-variables into .
algebraic expressions:

3 anslation. of
word EXPrESSiDES into

algebraic ‘expressions:

h‘ Order of
ope atlons,

’5; Evaluat1n§;

EIPEEEEIOHS contaln;ng
varlables :

6. Basic operations

" involving vatiables: -

7. Constants.
and variables:-

8. Positive and

‘negative numbers: .

=

r.

=]




0CC

UP

"

=

Competency

iegel Mechamims

Auto Mechanics

| Radio/TV Repair

L

| Afr gonﬂiﬁioﬁiﬂﬂ

‘ Mﬂmhﬁmé Ehup

PATIONAL AREA

5

.| Printing

=

B]_

Draftin

[

| Electronics

9. Powers.and
exponents: .-

10. ~ Absolute value:
li;.?Farmulgs;

12.  Ratio and

. proportion:
Arithmetic
Operations with
‘Algebraic Expressions

l.” Basic operation’

. with algebraic numbers:|

g\x“g, Operations with
fsigns-ef grouping:
v L
3 The distributive
lay: - g '

fo

“Equatiqns involving
parentheses: :

"5. Equations as
!symbolic Sénﬁencess

. 6. Removing -~ -
parentheses used to.
indicate multiplication
7. . First degree
"equations with .signed
numbers: : ‘ o

8. Adding and -
subtracting like terms:
9. Adding and -
‘subtracting polynomials

1

L8

o)

b

=48

e

—
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DCCU?ATIQNAL AREA

l

AUtO‘MéEhhmiﬂﬂl
Air Conditioning
chine Shop

Draftiﬁg

Competency

,Dieéei.Meuhanics
*Radinﬂﬁw Repair
-‘Welding
fPrintingsl'

I Ma

. E1ectr0nids

10. Multlpllcatlan

and division of g
monomials and ‘
_polynomials: . s . X X
‘IJEAJ;ili 'inseftiﬁg-signs | : o . _
+ . of grouping: . S R 1 X : X
12.  Rules of S I I IS A |
expanents ) ‘ o X X | X Lo X

a

13. The square of a -
binomial sum or : )
difference: R - XX X
14. The product of a .
binomial sum or - ,
difference: S X | X7 X
15. -Factoring the . -
- difference of two T -
5quaree-' ' X
16. . Factoring aut of | N .
cammon factors: . S

-lTi Factarlﬂgv
polynomials: =

. 18.. Multiplication by
a common faector: v - - X X

19.  Speecial pt?augts . . 1.

. or expansions: - S X
20. Extractin g square

roots: 7 _ ' X

\t":l‘
by
P

21. Factmripg_:
monomials from
polynomials:

? Symbols of

rouping: . . . o ' X X X

E’q I'U\

¥

49
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Y

m a m
o i H .8
n ) “ord wrl . ,
g1 3 8 8 ol ‘
= s [}] o 0 - )
(3] o S E ) o £ o
% - A - ri 1 #] . —
o E = o - 80 ) =]
Q Bt g &0 « -8 = o
~ S Q =k = c el (7
v . 0 i e £ =43 4+
@ 9 g o = = % 13
sle ] 51 4 9| 8] 2| £ &
, Campetgncy a = o pal = ;%, oA a =

. OCCUPATIONAL AREA

23, éqnaring
-~hinomials:

Algebr

it ?raétians-
nli. Prapert;gs of
algebraic fractions:

2., -Equations 1nva1v1,
fractlans :

. .+~ 3. Basic operations....

with algebraic
fractions: -

L. The fractional

- exponents:

‘5. Finding the
: least comm@n_
dengmlnator

6.  Reducing to lower
terms: .

B

wiﬁeq@éiities

1. Prcgertlef of -
'1ﬂ§quallt1e '

z'li'=First degree
equations in one and
two variabies:

2. Litersl equatlan
formulas:

*3. Equivalent,
identical, and

condltional eguations:

Com




VDCCUPATIGNAL AREA

-

/TV Repeir

i

Printing

Welding
I Machine S’I'MD P“:‘-“

| Air Conditioning

Auto Mechanics

<ﬁDiEﬂElaMEﬂhgmiﬂs’

. Radiu

‘Céﬁpétén¢y

Drafting.
,Eieutf@ni@ﬁ

L, -’ Slmpllflcatlan of | * . . ‘
equations: : |- ' .

5. ~Solution of 1 E L _ ,
aeguatlaﬂs in variables: S N X

6: Analys;s of a \"_ SR IR
- formula: C : T

e TranspQ31t1an of
-t térms: : '

8. Tran;pas;tlan of
fa t0 -
9. Translating B

. prablems into equat*ans

T 10. Operations with -
‘ ~ dimensional units:’
11. Solving systems of
" equations of two and
three unknowns,
algebraically: - .
 12.  Diménsional units -
"and conversion: :
13. Equations :
containing fractious
and decimals:
b, Degree ‘of an
Equation:

15. Solving linear
.equations: 7

16. Algebraic solutions
"to variables:

'lT; Equations Jlth ' - _
unknowns in- the
denominators:

Eﬂn‘
ik

1




DﬂCUPATIQNAL AREA

Diesel Mechanics -
kutu MEchaqics'

Mauhihefﬁhmp

Radio/TV Repair
"Aif4ﬂmuditiqming

| Kelding
‘Printimg

mpetency

fEleutrmmius

| Drafting

18. -oportions: S ! DRI N B
10, Sooportisnality: |- |- - . X

1. CQDJ.”m,:Le!
natatlch.

2. Plotting points.”
= on graphsg .

R " 3. Graphs of Qrderedi
" pairs: L

L. Displaying data o h
~with graphs :

5. balv1ng problems o . )
by means of grapha, - N : 1 x

Graphg of llDEBT.
equat;ans . .

. Ti Determlnlng a

’;pwa paints, -

. ‘ '_8;> Graphlng Earallel 77777
: lines: _
9. Graphing
':pérpendlcular llnes

10. Graphlng lines-
parallel to the axis:

ll. Graphing solutions
+1 simultaneous -
Equatlan;i

- 12.  The slope of 8 line _ 1 _
and-Y intercept: Lo ) !

B2




a : : . ) E B L o ) -

Co TRl OCCUPATIONAL AREA

]
Jm

]
I

G0 AT o

3

Air Conditioning

‘I&chimé‘ﬁhgpwn

Diesel Mechanics .
‘Radio/TV Repair |

Welding «* -
fﬂrafﬁinémk

Cgmpetency

|
‘\,’ v
4 Printing

| Auto Mechanics

' | Electronics

T

13 The dlstaﬂcé “"i:-“. - 1 i o : . 7
formula: A o . _ : “ 3 B X

(AR

rlh; Grapﬂié saluﬁiag; - fu'} R
of system of - - B e R N _
linear equations: . ‘ B e ' . B X
5. Solution. by A S -
addition and . Sfe . e Y
Subtfactlan ; : ‘ : N - . X

16. APpllcatlans Gf 1 o S A RS
simultaneous equations:| . . : A - o X X

'ngéfaﬁi; ‘ _
Equations. © . - o

= - l.gisalutign}@f .- s : _
- ax_ + bx + ¢.= O: ‘ o ; . A < X X

2. Solution by the o
quadratie formulsg:™ } o : ‘ T : X

E;paﬂgggial-gqﬁgtian ' R BA J

1. Laws of 'basic 7 1 . ’ . - S
‘soperations with . ’ A . : , ' R S
: : F P~

exponents: : ) . X ' : ‘

2. The law of zere . .
expanpnts ‘. | 1 ot e
3. The law of o _ . :
exponents in raising - : : _ :

_to powers: : ~ ‘ X . : 3

ﬁhi The law of
exponents in extractlngi . . : B o
rgats . : T : X , ‘ ' X X
5. The law of B . ‘ ' ) iff‘
equnenbs based on 10: | X :

B
o

-

6. Power variations:

[ ) »
. ) B

23

o
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-J§}; Camplex nuw
10. ?Camplex‘eqpatiégééi :

11, Squéres of ‘number's :

- from. & table:

Sk

- ° . OCCUPATIONAL AREA

-

.

e

“Competency - |

i

ing |
‘.‘ UMP‘ ,4":‘ )

{ Radio/TV Repair - -
| Air gondition

 @%@51@&~

*T. 'jeapm‘at@ri .

55, The -one

:BEdIEElS““T:ﬁ‘

1. " Irrational ﬁﬁmﬁeéseﬁ
2. ‘ The sguare rDDt;Qf
PDS;L’EIVE nu,mbérs :
:Lagarlthmlc Natatian
-1. leln;tlgﬁ af a.
Logarithm: !

2. Er@pgrt ies of,
logarithms: -

3. Cﬁgfaéte}isﬁiéé;
4., "Mantissa: ;

5. Determin;ng;lags 2

6. F;nding p@werg
using .loga.rl‘thms' SRR N
T. TFinding, réata ao ]
us:mg lggarlthms U
. 8. TInterpolation, uslngx-i
" logurithms: )

9, The lagarlthm Gf ; .
unity: - .

10.. Given log n, find n|.

e

|'Diesel Mechanics

1"

o

=

8

‘*Pninting ”




§ e
- L - .
\ - OCCUPATIONAL AREA
-~ 0 . Y
. - ‘. b
- g U 4] ' o .
o 5 I3 o o <
- " g oal =N ] ="
= 5 1) - . o
o : - .+ = ]
oL - o tn ) e
1] B =1 50 N = =] 0
—~ = = s} 8 =1 | - t
[+1] [s) [} ] o +3 ] )
0 Q ol g o] = =1 & 5
y 2ve | Bl o <) 8| B Rl S
= - ,,,:‘ nﬁ = N g & i . . 5 =
Competency a = & _g ) g b & =

o

Addition and n
inusoidal waves
‘ " THE D.C. CIRCUIT
1 EDifferencel%f _
potential and electric
current : ' X » X X 7
2. E.M.F. and energy o _
considerations: X ) X
3. Ohm's law: ’ "7 X X
* L. Voltage drops: X X
‘ 5.. Eﬁergy and power . .
. dissipated in a circuit - X X A

o

Series and parallel
circuits; equivalent
resistance:

k=
N

1. Direction of
current:

E -
=

8. Kirchhoff's rules:

FUNDAMENTAL ELEMENTS
© DN AN A.C. CTRCUIT

e
>~

1. Capacitance:

ERIC

Aruitoxt provided by Eic:
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N . / S - OCCUPATICNAL AREA

; e S B s e

N
of -

",
Diesel Mechanics
Air Conditicning

| Auto Mechéanics
| Radio/TV Repair

|
| Welding
1 Machine Shop
| Printing

 -GGm§étency

:ﬂraftiﬁg
| Electronics

C;%acitars in
igg: - -

-/ , R .
3., Capacitors in .
parallel: L e X X

ar

o P

.. Energy requires to _ ,
/::harge a capacitor: - o X X

/5. Time for charging
/ and discharging a

/ capacitor; the time
/. constant: N

. Inductance: ° ° ' X X

Time constant of an
-R circuit: X

Phase relation in ‘
.C. circuits: X X ,

The =zeries A.C.
rcuits phase diasgram: d X | X L

““v\\
NW om0 -3 O

21

10. Feactance and ‘
impedance: , X X -
11. Résgﬁahce:

2 Power and.pover
factor: - < X X

70
TO
ERIC

Aruitoxt provided by Eic:
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BASIC ARITHMETIC

Real Numbers .

1. ‘Basic Operations with o .
' Whale Numbers: 5 5 4 4.7 100%

o 2. Combined Operations with oo . ‘ )
\ - - .. Whole Numbers: ... 5 - . 5 4 4.7 100%.

N3, ‘DEflﬂltlon of Slgned - S o
“ - Numbers e o ' v 5 . 4 * .4 6 %

N\ 4. Basic Operations with - , . : _
\ Signed Numbers: ' 3 5 .4 T4 67%

H

2 5. Rounding Off: . 4.8 = _ 5 5 4.9 _100%

6. \Prime Numbers: . 3.8 5 . 4 4.3 67%
% : - - T ) i

7. éﬁip@site'Numbersz g 3.8 5 4 - . 4.3 83%

8. Freatest Common D1v1§er: ,S*S,: -5 " 2 , 4.3 'T é?%-"

i

9. Least Cgmman Multiple: 4.3 . ~ 5 - .4 . 4.4 83%

10. Absolute Value: .3 s 4 3 67%

'\
",

Common Fractions

1. Reading and Wriféﬂg: 5 5 757 .5 100%

2. Reading a Ruler: - S 5 5 5 100%

3. Basic Dﬁefatiéns,with : , v . _
Fracticns;' 5 5 . 5 5 _100%

4, Equ;valent Fractions: .5 5 5 - - _100%

5. Converting Mixed Numbers
to Tmproper Fractions: 5 _5 5 _5 100% -

6. Basic Dperatiaﬁs with : _ ; - _ -
Mixed Numbers: 5 5 - .5 5 1005%

» 7. Combined Operations with
y Mixed Numbers: 4~ 5 . 5 - 4.7 100%

8. Proper and Imprapez - o
~ Fractlions: 5 .. 5 4 4.7 _100%




10.

11,

12.

Decimal' Fractions

Combining Like Terms: 3 5 5 4.3
Reducing to Lowest Terms: 4-“ 5 . 5 4.7

Finding the Lowest Common

- Denominator: - 5 5 . 4.5 lvv 4.8

Basic Operations with

Mixed Fractions:- 5 - -5 4.5 ) =74;8:

W

- 1.

"Decimal to .Fraction Con-

Percentage

_Definition:

"the Percentage and Base: 4.8 5 4.5 . 4.8

Reading and Writing: 5 5 5 5

" Rounding Off: - N 5 . 5

BaéiéiDpérafiéns:: . 5 .5 5 5

Table of Decimail Equiva- . . .

lents: ; 5 - .5 5 5

- Fraction to Decimal Con-

version: . 5 . -5 5 . _5

L
tn
L

version:

Cﬁnverting Eraztiéns to :
Percent: L 5 5 5 .5

Converting .Percents to
Fractions: '

3

1| turu
[¥a]
wm ”
¥y

Converting Decimals to _ : o
Percerits: ) 5 R 5

la]

C ing Percents to
D :

-t
[

nver
cima

[x"]

¥}
(%]
L
|
[¥ip]

Finding the Percentage O . ¢
Given the Base and Raté: 4.8 . ~ 5 5 - 4.9

"

Findiﬂg\thebRate Given

Finding the Base Given - A
the Rate and Percentage: 4.8 5 - 4.5 4.8

45




12.

~Solving Problems: 5

Price List and Discount: .4.5

Percentage Error and

 Averaging: L :4i3;

Markup: - . 4.5

1,

2.

o

<]

10.°

13.

14.

v Principle of Gears: 5

Ratio and Proportion

Definition of Ratic: 4.5

Reduction of ‘Ratio to .
Lowest Terms: o S

Definition of Proportion: 5

' fiﬁdiﬁg‘the Unknown Term
Jin a F%pportion; -~ 5

tion:

.. Application of Propor-

.Principle of Levers:. 4.8 -

Principle.of Pulleys: - 4.8

Principle of Hydraulic
Press: '

AR

‘Thé'EngliSh System of

Weights and Measures: 5;71

The Metric of Weights and

Measures: 4.5

 English-Metric Conver-
© sion:. T 4

Multiplying and Dividing-
« Measurements : : 4.3

Tables of Equivalent
~Measurements: o4

Instruments of Measuring

1?

Linear Scales: - 4.3

.5 5

5 3
5 4

5 3
5 3

L

oy

e

wn

4.3 7
4.9
5
,,';Si -
4.8
4.7
4.4
4.7




il

1.

VI

1.

2.

L

o

Vernier Calipers: - 4.3 | 75-_: 5

Micrometers: _5 -  ;LS .5

The Protractor: S 4.3 5 4

‘The Tach@meter;' i -5 5 5 -

| Length

Basic Operations Using -
Length: ' :

(¥
N \M}
N

Léngih,as a Measure of : L
Distance! ., 3 - .5 .4

Measures of Mass: . 4.5 5. 2.5

Weight Standards: . 4 5 3

Weight of Materials: - 5 5 2.5

Time

1.

Unit

L7

4.2

Distance in Relation to . :
Time: E S 3.8 -5 4

of Time: 45, s 4

!Frgquenéyf - 3}3. 5 4

Work and Pcwer . //

1.

o

(¥l
L

Work and Pawef:= 4.5

Horsepower of a Steam
Engine: :

Horsepower of a Gas . _ ,
Engine: ' 5" 4 5

Brake Horsepower: 5 5 5

Electrical Power -- Watt: 4.8 4 5

Mechanical Efficiency of

| W TS S — - . - » -
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'BASIC ARITHMETIC

" Real Numbers

1.

10.

11,

Basic Operations with
Whole Numbers: -

Combined Operations with .

Whole Numbers:

. Definition’ of Signed

Numbérs:

'Graﬁhing-Signeﬂ Numbérs: )

Basic Operations with
Signed Numbers: '

. Rounding Off:

Prime Numbers:

Composite Nu@bers: 

Greatest Common Divisor: -

Least Common Multiple:

Abséiute’Value;

Common Fractions

.-

2.0
.

[y
"

0.

Mixed Numbers:

Reading and Writihg:
Reading-a Ruler:

Basic Operation with
Fractions: ’

Equivalent Fractions:

‘Converting Mixed Numbers

to Improper Fractions:

Basic Operations.with
Mixed Numbers:

Combined Operations with

Proper and Improéper
Fractions: ;

uv

M

: u Aﬁ 7

Htot

5 5,
5 5

LN

(¥

w‘m

[¥y]

rite

100%

~100%

1004

100%

i
100%




L
"

-
[N

Complex Numbers:

Combining Like Terms:

Finding thE"Lcwést Common

Denominator:

Basic Operations with
Common Fractions and’
Mixed Fractions: '

oo

Decimal Fractions ™~

l.

2.

1.

2.

~

el

Reading and Writing:
Rounding Off:
Basic Dperafions:

Fraction to Decimal
Conversion:

Decimal *to Fractioh

Conversion:

- Percentage

Definition:

Converting Fractions to
Percent:

: Canvefting Percents to

Fractions:

Converting Decimals to
Percent:

Converting Percents to
Decimals:

Finding the Percentage

Given the Base and Rate: -

Finding the Rate Given

thE;Pefzéntage and Base:

Finding the Base Given

~tha Rate and Percentage:

4.8

!Reducing to Lowest Terms: 4.8

4.8

(723

[y ]

:‘U'I

[93]

o
' oo
foe)
=

4.8 5 3 4.3 88%
4.8 5 3 4.3 ) sa%/_,.
4.8 5 3 4.3 88%
3 8%.

i L




9.
10.,

1.

12,

;?Markup:'

Solving Problems: =~ 4.8

Price Lists and Discount: 4.8

Percentage Error and

-

3

Averaging:

|+~
|

_utot

o
S
o

i
P .
o

Ratio and Proportion

1.

¥

fo

10

11.

Definition of Ratio:-* . 4.8

. . Reduction of°Ratio to

" Lowest Terms:

Definition of ‘Proportion: 4.8

4.8 5
757 =

Finding the Unknown Term
in a Proportion:

4.8 5

Application of Propor-
tion: :

The Principle of Levers: 4.8

Principle of Pulleys:

Principle of Gears: 5

Prin
res

]
[y
[61]

ipie of Hydraulic

3y
m

The English System “f
"Weights and Measures: 5

The Metric of Weights and
Measures: - 5

| &
Fen

English-Metric Conver-
“sion: :

len -

Multiplying and Dividing.

Measurements: 5

Tables of Equivalent
Measurements:

L

=
e

Al

i
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Instruments of Measuring = . ; S

1. Linear Scales: g 4 5 . 4 4.3 . __75%. ’

snd

Vernier Calipers: . = 4,5. ° ' 5 3 4.2 _75%

3. Micrometers: - ' 5 5 57  . VIS- 7 100%

4. The Protractor: '~ 4.8 &5 3 4.3 88%

5. The Gauge Number of Wire: 5§ 5T s 5 - 100%

6. The Framing Square: . _3.5 5. . 4 4.2 50%

7. 'The Tachometer: 5 5 5 .5 7 ;;ég%

Length

1. Basic Dperétians Using -
Length: 0 :

an
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L
e,
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]
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2. Length as a Measure of : ' . _ " ' .
Distance: o 3. 5 5y 4.3 . 88%

3. Calcylations of a _
Rectangle (Perimeter, . .
Width, Length): 3.9 -5 3 - 4 63%

4. Calculations of a Circle: 4.3 5 3 4.1 75%

oL 5. Finding the Diameter of
* a Circle when the Area _ o :
et " is Given: . 4.5 5 3 4.2 -~ _-75%

- Area

1. As a Measure of Surface ‘ : ' ‘
-~ Space: : ' 4 5 . 3 4 _63%

2. Calculations of Four
Sided Figures (Parallelo-
gram, Trapezoid, Square,
and Rectangle): , 4 5

L
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3. Area Calculations for a :
) Circle: 4.8 5 3 4.3 _B88%

2

Volume L

&

1. Measures of Volume: . 4.8 'f 5 v 4 ”4‘6 88%




2.. Volume oF a Cyliﬁder: QiSi ’ 775- -3 4.3

i
1y,

‘of Mass: 4.5 - 5 °  -2.5 4

‘.- 2. Specific Gravity: = 4.8 L5 e 3.7 4.3

L ﬁDe}“f?? S a8 s lzs a4l
BT . 450 <5 . .2.5 4

?ighﬁ;SéanﬂardS:

Weights of Materials: " 4.8 e LSV 7 v 2.5, 4.1

z ) ’ ¥
Time

1. Units of Time: 5 5 3 4.3

Distance in Relation : :
to Time: : 5.7 5 I 4

[

Money Calculations

1. "Price Cémputatiahsz . 4.5 - - .5 2.5. - 4

. 2. Income CamputatiQﬁS:,‘=*b_4i% -5 2.5 4

3. Intercst Computation: 4.5 '» 5 © 2.5 4

BASIC ALGEBRA

Work and Power R ' -

[¥a]
L
=
02

1. Work and Power: 4.5

2. Horsepower of a Steam.

w
LN
il

Engine: - 44

5. Horsepewer of a Gas _ - . :
Engine:™ |- 5 4 S 4.7

4. Brake Horscpower: 5 5 5 8

5. Electrical PGWET=Watt: 7§{§i

6. Mechanical Efficiency of

Jun e
e

Machines: . 5. - 5




A . 5

Speed Ratio and Pu]ley Gears

’>é1-; Gear Trains: L 4.8 R 3 _75;5_{" uf§;§>v

"

é; ldlers:,~!ﬂ‘”

3. ;Flndlng the Numbe; of o
y»’Teeth for a GlVEﬂ Sp@edzf:a R S O

Y N Cg'm?_aund;’agaﬁngg U5 - 35 0 35 L4

5. Worm and Gear

6. tf%ﬁinggand}5§u}; o ’ R o L o o
- Bevel and Worm Geuring: _ 5 .. % 45 42 o -88%

~ S N e . == = —
..¥ 7. Pulley Trains: =~ 5 ' 5 4.5 . -4,2 - 88%

THE .D.C. CIRCUIT " O S SOE R

1. Piiference of Potential
~and Electric Current: . -

wn
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. 9. ) E-M-F. and E:lérgy o . . . . .‘ | - 7 ..! | - , a,» :: H-: :
s . Considerations: = 5 45 . 5 4.8 . 100%

.. Ohm's Law: = - S5 4t s 480 l100%

LM

- A \4‘_ = = o . . C . [
4. Voltage Drops: 5 4.5 5 4.8 - 100% v

5. Eﬁergy ana Pawef DiéSiE.

6. .Serles and Parallel Clr—,'

cuits; ’thlvalent Resis- . . ' o s
tance:: L . 5 4.5 - 5- . 4.8 - 100% -
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]
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7. D’ ection of Cﬁrréﬂt:’ 5. %esn _ 5

o'
"E:' -
wr foo
o

L
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§. Kirchhoff's Rules: © 5.5 4.5

9. Battery E.M.F. and Termi- . o : <
N - nal Voltage -- Internal .~ » S S S
- ~ Resistance: 5 r 4.5 5 4.8 100% -~

10. The Wheatstone Bridge: 3 4.5 5. . 4.7 66%
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Squares and quare Roots

1., Finding the Square Gf a . v : . . :
Number: . . 4.2 5 5 4.7 . 88%

2. Findiﬁg the Square'Régt ' . e a : S
- of a Number: - . . 4.2 5. 5 4.7 .  B8%

3. _Finding fhe'Square Root
© by theﬁLDng Division
Me*ha,, ,

4. 5351c Operations W1th : , 1 ‘ : .
’ Rad;cals ‘ 3.6 _3.5 5 o4 64%

5. The Pythagareaﬁ Theorem: 531§   5 5

6. Rationalization:’ =~ 3.6  _§ - _4.5

Percentage
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L 1. ‘bgfiﬁitién: B 4.6 :_ 5

2. Converting Frattlcns to . o S .
" Percent: 4.6 - 5 .. _5 - 4.9 . _100%

2 Sig ConVErtlng Pertents to S (A _ : -
s . Fractions: 4.6 .5 ' _5 . 4.9 100%

no 4a Converting-Decimalsrtc- ' . : ' o
' Percents: 4.6 . 5 7 F

¥ gl
et
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5. - Converting Percents to - ' o , | o
Decimals: .07 4.6 5 5.0 4.9 .. _100%

o 6. Sclﬁiﬂg Problems: - . 4.6 5 .5 ] ' 4.9 Vlooﬁ

7.  Price %}sts and Discount: 3.4 5 0 _4 4.1 . 50%.

8. Percentage Error and . , : :
Averaging: ' 3.4 4 35  _4 - 50%
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j9i‘ Markupz ; o - 3.2

S, -
'Egtiq,andﬁ?rﬁpp:tiaﬁ
%%%%J%antﬁéf%ﬂ& 5 . _.s 5 5. _100%

2. Reduct1cn of Ratio to - ’
Lowest Terms: ‘ 4.9 TS 5 5 - 100% -

Lo T 109
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3. Definition of Prapérti@i‘l: 4.9 " 5 5 _ 5 " 100% -

4. Finding the Unknown Term  * = . - N
in a Proportion: . . 4.6  » .5 .5 ~4.9 . 0 o 92%

-5, Application of Proportion: 49° 5 . E; - 5 100% -

6. . The P%inziplé of Levers: 74;5 .5 - 4.2 . 88% -

72; The Princivle of Pulléys: 4.6 = 5 ';_114 7f 4,5 88%

8., The Principle of Gears: = 4.6 5 4" 4.5 88%

9. Principle of the Hydraulic . ; : LT o
- Press: L 4.6 5 4 - 4.5 88%

'10. The English System of : - B I
P Weights § Measures: ‘ 3 ¢ R 1.5 '

11, The Metric System of )
..~ Weights § Measures: - - 4.9 5 . 4.5 4.8 - _100%

12. English-Metric Conversion: 4.9 5 4 4.6 88%

13. Multiplication § Division = SRR ‘ L
© . _Measurements: : 4.6 5 5 4.9 | 100%

" 14. Tables of Equivalent

Measurements: 4.6 - 5. 4 04,5 100%

. . Instruments of Measuring

[ . t

1. Linear Scales: .. _5

(¥ ]
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' '2. ‘Vernier Calipers: » 4.6 5 4 4.5 ~ 94%

°3. Microméters: - 4.9 .5 . 4 4.6 * 100%

" 4. The Protractor: 5 : 5. _4 .4 : 94%

Length
1. - Calculations of a Triangle . .
and Auxiliary Lines: 5 3 4 4 82%

L

i

Calculations of a Circle: 4.6 =~ = 5 5 4.9 __94%

3. Finding the Diameter of a
- Circle When the Area is : : . _ o
Given: e 4.6 5 5 - 4.9 . 94% J{

;o

e - 44N -.a
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4, The Perimeter of the
. Ellipse: A

5.- The Perimeter of : : _ . 4
Polygons: - ( - 3.8 . 585 . _4 . _4.3 67%

Area = o o e

1. As a Measure of Surface
Space: - .. 3.8

|
el
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o
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2. Calculations of Four-
Sided Figures (Parallelo-
gram, Trapezoid, Square,
and Rectangle): 3.6 -

o
s
LEy |
[¥n }
)
fon
e

e 3. .Area Calculations for a . : :
Circle: . , 4.6 - - 5. 5 . 4.9 - 89%

= ——— —— =y . ———— —

. 4. Relationship of Radius,

' Diameter, Circumference,
Arcs, Sectors, Chords; and

. Tangents: o '

5. ’ThE'Pererties Gf'ﬁi- 5 W' 5 T 5 =";;5 . 100%

6. Surface Area of Solids: « 5 S Y S STHE Y

7. Area Approximation? 5 7 Y 'L S_i 7 4 S 67%

Volume

1. Measures of Volume: 5 4 3. _4_ - _67%

2. Volume Determined by Area: 5 4.2, . 3 4.1 78%

3. Volume of Rectangular : - co
Solids .(Cubes): * 5 4 3 4 - 07%

% 4, Volume of a Sphere% o ST” 4 3 o 4 67%

" 5. Volume of a Cylinder: 5 3.8 3.3 4 70%

6.  Hoights of Cylinders: - 5 4 34 78",

=

Weight | : : o o

1.° Mcasures of Mass: 3.6~ _ 5. _ 4 4.2 __67%

2. Specific Gravity: -. ~ _4.1° "5 4 4.4 72%

¢




3. Demsity: = o 38 5 4 4.3 00 714

o _4; Weight Standards: S?S; - 5 T4 4.3 _71%

©s. lWéights éf Materiéls: c 4.2 5 - 3 ’ ,4;1'_ 78%

‘5_” W31ght Df Castlngs from . . : T ; T .-
- -— Patterns: - 4.2 - - 4.1 . __78%

— = = . — -
- . : =

1. Units of Time: S 477: 5 7i5_71 : :”%-75, : 925

/ - S -

2. 'Dlstance in Relatlnﬁ to R - . , T
Time: - 36 5 5 4.5 - 94%

~ 3 period: 3.8 5 5 4.6 _ 84%

4. Frequency: - 3.8 5. 5 4.6 ;. 84%.

Méﬂey Calgg;aﬁibnS 

1. Income Computation: - 3.6 ,. 3.5 xf'é . 67%

L
el
el
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Y

2. Interest Computation: D 67%

Séﬂle Drawings

1.’ Finding the DraW1ng . ‘ e - .
Measure: 4.4 - 5 5 . 4.8 . 84%

(%3]

Finding the Actual Dimen-

sions of an Object from
~ the Measured Dimension of . S _ .
" . a Diagram:. . _ C v 4e 5 5 4.8 © 84%

(g%

3. Finding the Area of a Co
" Figure Drawn to a Certain )
Scale: . . 4.4 95

[T,

Geometry

LT
v
| =

1. ‘Straight Line § Circle: 4.6 ~ 3 ' _5. . = 4.2
1172

120

4.8 84% ]
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BASIC ALGEBRA A .

Generéiﬁﬂumpggg

1. P%operties af ﬁeal”* - o R o :
Numbexs : T 3.8 ‘5 3.5 4.1 - 78% -

2, Substitution of Vériables
into Algebraic Expres-
- sions: :

s
]
|75}
i
| ~1
P
R

3. Translation of Word
~ Expressions into Algebraic . X : -
Expressions: 4 .5 - -5 A7 T73%

‘4. Order of Operations;  _4° 5 5 4.7 74%

‘5. ‘Evaluating Expressions : : o
' Containing Variables: 4.2 = 5 - _5 4.7 - 78%

6. Basic Operations Involving , S S
“ Variables: o 4.2 5 - _S5 - - 47 - 79%

7. Axioms: - S 3.8 '75‘ 5. 4.6 - 92%

8. Constants and Variables: ' 4.4 - 5 . ..5 . 4.8 .92% 8

9. Positive and Negative . .
' Numbers: - . ‘ o

10, ?éwérs and Expgnentsg‘ :74l2f7" 75 o ,QS

11. Formulas: i- L ,»4.57‘ 5 5 . 1.9 - _100%

12. ‘Ratio and Proportion:

Arithme;icﬁ@p&ratiané,w;th A}ggprgié'Exﬁfessiqﬁg

1. Basic Operations with- , : .
Algebraic Numbers: 4.2 5 5 4.7 . _94%

8]

bperatiansrwith Signs of : - oo o :
Grouping: , . .- 3.8 . 5 -5 4.6 95%

3. 'The Distributive Law: 3.8 5 . 5 4.6 . 93

4. Eyuations Jnvulving S : _ o
"~ *parcentheses: ! 4.4 5. . _§5 . .48 94%

5. Equations.as Symbolic -
Sentences: _ " 3.8 5 S . 4.6 _ 861
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. 6. 'Equatlans Involving o _ ) , B
FarEﬂtheges C S 44 - 5. w5 . 4.8 - 94%

7. Equat;ans as Symbolic
: SEHtEnéES’

:‘Lr-l\ -

8. -Remmying Parentheses USed
to Indliate Wultipllca- : : . o
tion: A 4 .5 5. 4.7 82% -

9.. Fifst Degreé-Equaticﬁs ) _ : : o
with Sigﬂéd Numbers: - .- 3.8 - 5. -5 " 4.6 - o 24%

Y,

10. Addlﬂg and Subtragting ) .
Like Terms: o S 4.6 0 . 5 5 4.9 7 _100%

] i © mmeer L et B il

11, Adding gnd Suﬁtrécting. -, o : o
Polynomials: ) 4.4 .- 5 5 4.8 - _100%

12.  Multiplication and
Division of Monomials - , . iy - ;
j:and Palynomials: . o 4.2 0 0 3 o5 0 4.y . 78%

13, Inserting Slgns Df A o B o
' GTDUplﬁg - ceeee_ 4 o 50 5 . 4.7 - . __94%

"14.  Rules of Exponents: .. 4 cls s 4.7 94%

15" The Square of:a Binomial o , , _ ;
~ Sum. or Difference: 3.8 .~ _5 e 5 4.6 - 88%

. 16. The Praduzt of a BLanlal _ c S »
’ ’ © Sum or leference .o 3.6 . 5. 5 4.5 _94%.

C97. Hultiplicaticﬁ by a ' L L | o
: Common Factor: : 4 5 . ~ . 4.7 o 54%

18, ,Extraéting Square Roots: 4 -5 ‘, 5 ,‘ 4.7 . 94%

19, Symbalg of Graup; g 3.8 . 5 ': _5'_ .46 __90%

1. ‘Properties of Algebraic

Fractions: ; C 4.2 96

[
0y
|
P
]

- 2. Equatlﬂns InVDlVlng -
Fractions: - . , 4.8 5 5 4. 100%

L “m‘

) 3. Basic Operations with. - -~ ' / o
- . Algebraic Fractions: 4.5 5 4.8 -100%
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_'f‘——&;_S - Flndlng“the _Least.. Commcn:,,m.,-_: '

- Denominator: o N N T R l~—unﬂrfsgq,w,,wﬁ,ﬁﬂ
'6. Reducing to Lower Terms: 4.6 3 5 uéig_ _94%
;ygquaiities'
1. Prgpertles of Inequal= o o n .
ities: ) N 31 5 S5 7‘ . 4.4 7782%'
Equations
: 1;  First; Degree Equationé in‘s . . ; - C
One and Two Variables: = 3.8 ~ .5 . 5 . 4.6 80%
2. Literal Equation Fcrmulaséf§15— L5 5 4.5 . __82%

" 3, EBquivalent, Identical, and _ o ST ;
'“CDnditicnal Equatians: 4 5 - . . 63%

4. -Slmpllflcatlen of Equa—m . : S I .
tions: - - 3.3 v 5 .5 . 4.4 80% .

5. _Salutians of Equatlans in . o . : .
Variables: . - - 3.3 .. __ 5 5 - 4.4 - . 82%

6. Transposition of Terms . n : o
" and Factors: et ' 3.3 5 ’ 5 S 4.4 .. 82%

- i — - . — . i

.7. Translating Problems into : o o :
' Eguations: B .. 3.5 5. 5 4.5 ©  _ 84%

‘8. =Dp§réti§ﬂs'with Dimen- , . , .
‘:Si0ﬂ§1 Units:_-‘ 3.5 5 75 _A4:5 Sdn

9. Dimensional Units and . AR P 5
CDﬂVETSlon ; . 4 5 - 5 4.7 . . 87%

oo —_— ——— : —

ilD.n'Equatlons Containing ; , T 1
" ' Fractions and Decimals: . - 4 4.5 5 N 4.5 __82%

11. Solving Linear Equations: _376_ 5 5 . 4.5 . _82%

12. Pioparﬁians: o 3.2 ' 5 N 5:7 4.4 : 7}2%

13.. Proportionality: 3.2 .5 _5 4.4 2%

Linear Graphs

L
-
el
’:“
1%

1. Coordinate Notation: 3 . 5




Fo

”'Plaftiﬁgwfcints on Graphs: 3.5 5 Sf:. 4.5 72%

“3,.'Gfaphs of Ordered Pairs: 2.9 . 5 ,7§7

4. Displayiﬁg Data with 7 v T S -
Graphs: . 85 . .5 . 5 . _45.  _76%

‘5. Solving Problems by Means
~of Graphs: ,

\w‘
[
L]

%
s
W

_70%

6. Graphs of Linear Equa- . LT ‘ R . . L
“tioms: . S 82 . 5 oo 5 C 4.4 - 71%

L
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,BASiC.ARITﬁMETIC

Real Nq@bgrsfl-

1. Basic Dperaticns with , _ _ B ,
" Whole -Numbers: . 5 5 5 5 _100% -

2. Combined Dﬁeratians with o
Whole .Numbers: - S5 -5 . 5

)
—
o
fe=]

" ]

% 3, pefinition of Signed _ _ . B
+ Numbers: " 5 . 5 o4 4.7 © 100%

4. Graphing Signed;Nmeefsf 7754"'. 5. 3 4.3 83%

5. Basié,épéfétiaﬁs.with . i ’ e _ . R =
Signed Numbers: 5. _5 ‘3 4.3 | 83%

i L . 3 : g ; .
6.. One-to-One Correspondence: 4.3 3. - __5 4.1 _66% .

7. Rounding Off: . 4.7 - . : 747‘ . 4.6 7" 100% .

8. Prime Numbers: = - {4,%f 5 A 4.6 o _100%

9, Composite Numbers : . f' 4.3 _'S 7 ) 3 ' -,451,’ 66%

10. Greatest Common Diviser: 764- . 5 - 4.7 . 83%

11. Least Common Multiple: ~ _4 - 5 4 . 4.3 83

Common Fractions

1. Reading and Writing: =~ 5. _5 . 5 5 . _100%

“

2. Reading a Ruler: . 5 3.5 5 4.5 83%

3. - Basic Operations with B ‘ _ .
* Fractions: o 5 _ 5 S5 - 5 100%

4." Equivalent Fractions: - _4.7 5 4 46 -, 100%

5, Converting Mixed Numbers _ . . ,
to Improper Fractions: 4.7 - -5 3. e 4.2 83%

6. Basic Operations with - : : o . )

s _ s Mixed Numbers: | 47 s 4 46 . _100%

_ 7. Combined Operations . . S 7 :
P ' “with Mixed Fractions: 4.7 5 4 4.6 S100% o T

' /8. Proper and Improper ‘ :
. Fractions: ' 4.7 "5 4. - 4.0 . 100%

h!'
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11. Finding the Lowest Co
Denominatoxr:

“Basic Operations with

Common Fractions and Mi

Fractions:

12.

Decimal Fractioris

:1.' Reading and WIiting

bJ

Rounding Off: /: s s a4 4.7 _100%

.. Basic Operations:

v 4. Table of Decimal
—_— _ Equivalents: -1/
- o ' / T v : F N

- 5. Fraction to Decimal o ' : oo o _
Conversion: °/ . o 5 - R T 4.3 . _83%

6. -Decimal to Ffactidﬁ C T , .
Conversion: ; ' ... 58 5 3 4.3 .. 83%

Scientific Notation

.1. The Concept of Powers of : , R :
10: s - 5 g 4

| oo
Lo
o .

Y

o)
(¥ ]
| i

Significant Figures: s . 5 2 "4

_‘U'l

Rounding Off: o 5. .5 2 4 83%.

4. Basic~0peratians Using : . i
’ Powers of 10: : S - ._5 - 2 4 83%

Bir

fwllefcentage.. . - ' ‘ Y e

1, Définiitiéni: . h . _5 ' - -7 4 4.7 IDD"E

i
[y
2
=]
<
]
~
et
Wi
oo
\m‘
Tl
~
o
3
r
e
o}
=
X
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i
¥

5 S5 . _4 0 4.7 _100%

ol

Converting Percents to
‘Fractions:
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4. Converting Decimals to
* Percents:

5. Cénvertﬁng ercents

to
. Decimals: :
6. Solving Problems:.
Price Lists and Discount:

8.. Percentage Error and
Averaging: R

9. Markup:

Ratio and Proportion

1. Definition of Ratio:

2. 'Reduction of Ratio to
" Lowest:Terms:

3. : f i tion, of Perortlan;

- 4, ‘Flndlng thé Unknown Term
in a PTDpDrtan

6. -The EnglishiSystem of
Weights and Measures:

7. The:Metric Df‘WEightS and
Measures: .

0 :

9. Multiplying and DlVldlﬁg
Measurements.:

Tables Df Equivalent

10.
° ° Measurcments:

‘Instruments of Measuring

[l

Lincar Scales:
-2. “Vernier Calipers:

3. The Protractor:

5: Appll:atlmﬁuaf PTonrtién:V

?English—Metric CQnVéfsion;

YL
o

n
E

lun

yitct

4.5 3 4.2 83%
4.5 3 4.2 83%
: & _ S
4.5 3 4.2 83%
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¥

5 5
5 A

~100%

100%

_1og%




Length ;7 : B o
1. ‘Bdglt Cperatlona Using
- Length:. o 5

L7y
f e
L

_100%

2. Calculations Df/é Triangle

and. Auxiliary Lines: 5 5 83%

L
J:‘.

¥
i

3. Calculations of a Circle: . 5 _83%

e
[N ]

T
2

Area

1. As a.Measure of Surface 5 , , S . .
Space: o : 5 o 2 4 .83%

‘,\

2. Calculatroﬁs of Fgur SldEd
“Figures %Squares Rec--.
- taﬂglei/ etc...) -

L
™!

K
[N ]
L
og
Ko

ol

‘Voluine . S

. . e a. .
[ ! 8737‘?% L

]

(i
|

.

L]

ll.liMeasures of Volume:

" eighy R D

1. ﬁeasures of Mass: I 4.7 ! is o .3 1:;4?3: . __83%

2//KW51ght Standards : 5 i75 77a> 4 l4»7‘4.‘7’ flbD%.>

By
L
Bl

i L9y
|
—
Lo
=
e

7
)ﬁ; W31ghts of Mater¢als
) :

/ Time® [ '

/ 1. Units of Time:

LYy

i

Lh |
Wy ]
[
L]
[ ]
Ei

2. Frequencyi P - 5 ",f5,,' Cowd 4 75% -

el

Period: : ’ _ 5 " 5 & 2. ) 4 . 75%'“:

Money Calculatiens

1. Price Computations: 5 5 4 4.7 _100%

u
Bl

Income Computations: - 5"

L

Interest Computations: 5

]
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1.
' -(33512) _
2.

Lacatiﬂg the Dé:lmal
~ Point:

"“

WA

a,

Slide’ Rule Dpersxlgﬁ'

- _utot

‘e

"47'—-57- .

By




o wV - uM i;:;,Af utot -~ %4-5

Writing Linear Equations _
in. Slope-Intercept Form: 3.7

-
2]
=N
s
5, S
e
-
<

| b
BN
|
(L
ol
L]
e

! . 6. Slope éﬁdnpafailélfLiﬁES‘ 337 ’
7 “The- quatlgns Df Horlzan— - o B
- tal ‘and Vgrtlgal LlﬂeS. . 3.3 5

wn
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TRIGDNOMETRY

ght Trlangles and Trlganametrzc Ratios

1. nght Triangles and ; o SR : _ .
: Angle-Sum Principle: =~ 4 - 4 - 4 o 4 .o 83%.

I

E; Right Trian§135“énd the’ . : T e : L.
- Pythagorean Theorem: = _ 5 - .4 4.7 100% - ¢ 7

'3, The Definition.of'the - - . . . 3 . e
" Tangent Ratio: . 4.3 . .5 4 - 4.4 80%.

4. The Tangent Ratio of., . .. ; W o
‘Threé Specific_Angies: 4 5 5. 4.7 - BO%

5. A Partial Table of g : o o . , _ Ca

~ Tangent Ratios: '7’ 3.8 .« 5 - _4 4.3 0 __67%
L 6. The CampleteiTablg of = 7 e T R s
o © . Trig Ratios: - | 4.5 - _5° . .53 o A8 . _83%

7. Finding the Unknown Sides L
"~ .in Right Trianéles:- : s .5 . 5 - ._5 . .. _100%

I

P PR
8. xFinding the Unknown
" -Angles in nght Tri- . _ : e, e
angles : .5 5 5 - 5 100%
: 1 ° I = .o * : ) "‘. R ):-

Vectors & Phesors o . o, o Lo , 2y,

1. Definition q%‘VéctDrs”‘v : ~ _ o :
and Phasors: .- 4.3+ .5 4 4.4 - 83%

2. Vectors inthe,REE—
"tangular Coordinate
- System: [2 ‘

‘3. The Trig Fatlcs of . : . o oo R

" _Ref31ence!Angles 3.3 _5 T 4. 4.1 ! 60% -

4. Finding qhe ‘Length -and »
Director /of a Slanted. - . = ' . :
Vector: ] - 4 _5 4 4.3 ¢ _80%

5




5Trigonometric Ratios of Standard-Position, Angles

sl e Standard Pos;tlcn Angles

~J

-10.

11.

it
[

15,

14,

15.

" in Angle Measurements: 3

Between 0°and 3609 - :3,3‘

Reference Anglgs of

- Standard-Position Angles -

Between ‘0°and 360°: . 3.3

~Triganometri¢ Ratios: of
Angles Between 90 and A
350 e T 3.3

-.'Plndlng the Functlon of v
“any Angle: '7 : 4

Finding Standard-Position

-~Angles Corresponding to

Known Ratios: . 3.3

_ Finding the Angle Given

the Function:. ' 4

, ‘Tg1gDanEtg1C Ratlos Df

0%, 90%, -180°, 270°, and
350° | S 33

Functlcns gf Aﬂgles in
Quadrants I, II, III, and

IV : 3.3

Finding Log of Trig .

" Functions: .- . 3.3

4 . L o

Definition of a "Degree'

‘Operations Using Minutes,
Degfees & Seconds: 4.7

'“eflnltlon of Radlan in
‘Angle Measurement: 47

The Relaticnshlp Betwgen-~
Degrees and Radians: 4.7

Radians Expressed in
Terms of "n': ° 4.7

- Trig Ratics of Angles.

~J

Expressed in Radians: 4.

-utot’.’f'r%dsﬁ

4.1 _60%

L
Ly

4.1 __60%
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_ob;iqqe,T:;§qg;g;

=

- 1. The De,lnltlcn of an

4.3

2. Solving abiique Triangles -
- ~-By Right-Triangle .
- Methods N -4

3. _The Law of Sines: : -4i3.77?

i

4. U51nk the Law of Sines to
- - Find Unknown Angles

Obllque Trlangles _V,, 3.7

5 ,L1m1tatlﬁns of Using the

Law of Slnes : 3.7

6. The Law of Casinﬁs‘ 3.7

to Flﬁd UnanWﬁ S;des snd
~ Angles of Obllque Tri-
angles .

8. Right TriaﬂgléS;Lawiaf

Sines and Law of Cosines:

I Strategies far SGIV1ng 7

'5Tr1angles \ 3.7 .

4 ., 4.2

100%

0%

_100%

80%

10. Theé Law of Slnes and

‘Obtuse Angles: - . 3.7

115 The Law of Cosines and

‘Obtuse Angles: . 3.7

*Agppiigﬂ”ﬁecmetricrPrablems

1. CEﬂfIBl Angles and ATQS

of Circles: T ”4:3i

.Ilm\ :

5. . 4.6

2. -Chords. of Cirtléé- 4

3. Basic Prcblem; Invalv1ng

4 5 47 8%
4.5 5 5 . 4.8 83%

- Chords and Circles: . 4{5

*4. Applied Problems Invol-

ving Chords of Circles;; 4.7

L,

Sectors and begments DFS
(.lrcle-:.

(¥
L
“'w




‘ Vpivrr ; M igﬁA  utot - %4-5

6. 'Revolitions.and Rota- ' o s I : -
tlansl Speed o .. 4.3 5. 3 4.1 - - 67%

7. Clrcumfarentlal Speed:; 4.7 ., 5. 3 - 4,23;5 : j:SD%i'

. S;.:Angular.ueasuréS’Df ’ A . e s
e Rotational Speed: o4 5 .3 . 4 C . 67%

co QP aCiféumférentlalbsﬁeea
' . -and Angular Velaclty R . o L
(In Radlans) : 4 5 . 3 . 4 - 60%

. 10.. Areas of Triangles: - 4.8 . 5 5 4.9+ 1005

. =% 'Identities and Interpolation

1. - Definitions of the éc—';l
e gecant, Secant,  and Co- e L SR R .
tangents cf an Angle S ——- 1 5 ~ 5 ~ 4.3 - 40%

2. ;F;ndlng the Cbsecant L o ' o T —47;;;‘:
Secant, and. Catangent Df e ‘ L -
an Angle - 3. 5 .5 " 4.3

-

3. Ratio Identities 3 5 4 T & . _40%

o 4. Pjtﬁag@rean Idéntitie5:'*-3,7 l .5 , ;"' 4 .'i  ;4;2' ’ ‘ﬁfSD%’

5. ‘Slmple Identltles 3.3 ;ﬂrs 4. . 4.1 . 60%

6. Rec1prccdl Ident1tles 3.3 : r75 - 3’4' o ,4i17 X‘. __60%

7. Verifying Identities:, ,AS,SLJi_ -5 5 ‘_34;4m4... - 60% |

8. -Similar Right Triangles: .3 5 4 4 e0%

[

Numerical Trigonometry (Applications)

1. ‘Measurement of Angles: _ 5 s -.'s 5 ,100% -

L]
L]
L¥u ]
Jen
-9
.
[
_,1,':1

2. Mapping:

3,  Latitudes and Deééftﬁres:;s;s l'v775 5 4.4 . 67%

4. Calculations of Areas: _ 5 5 g 5 5 B . 100%

5. Medsurement of Distances o o
in a Vertical Plane: 5 5 - 5 5 . - 100%
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" BASIC ARITHMETIC - I

Real Numbers

1. Basic Operations o R
++ with Whole Numbers: . 5. 5 .5 5"

[ et
| ©
‘ e

2. Gombined Operations . . _ R :
with Whole Numbers: 5. 5 "5 5 - _100%

3. Definition of o T T
Sigﬁed Numbérsr ' _ 5 . 5 .5 Lo B8 7 100%°

4. Graphlng Slgned . _ Lo g o
Numbers: L - T 5 5 ~100%

5. Basic Operations ' 5 . o o
" with Slgned Numbers: = = 5 .5 - _ 5. _5 - .100%.

6. Rcundlng fo .+ 4.8 .- 47 -5 4.8« _100%

7. Ab;olutesValue . 4.5 s .. _5_ . _4.8  _100%

‘8. Greatest Common . ) _ K , - : .
- Diviser: = - . 4.5 . 5 5 - -4.8 100%

9. 'LeastvﬁémmOﬁ“_ : _ . X - :
‘'Multiple: - 4.5 .5 . -_5 4.8 - ,100%

Common F:acticns T T

1. Readlng and Hrltlng 3.5 - 4 ~ 5 402 T

2. Readlng a Ruler = 5 . 5 .5 5 _100%

]

.3, Easic 0peraticn5 with - . . o : _
Fractions: 4.5 4.7 _5 . 4,7 - _100%

4.  Equivalent Fractions: .5 5 s o5 . _100%

5. Basic Operations ‘ . e B
with Mixed Numbers: . 7 - -5 4.2 1 _67%

| L
]
lea
~J

6. Combined Operations . . . _ - y , -
'wlth ‘Mixed Numbers: 3.8 3.7 5 4.2 - - 67%

7. -Praper and Improper : . : :
" Fractioms: . 3.5 3.7 - 5 4.1 __67%

8.  Complex Numbers;‘ ; . 3 4 5 4 _;§7%




10.

11.-

Combining Like Te’rms:D
: .

Finding'th§ﬁLéwest

" Common Denominator: .

12.

Basic Operations with

‘Common Fractions and

Mixed Practions:

. _Decimal Fractions

Ai;A

”;;

L]

Reading and~Writing:

.Rgunaing Off:

Basic -Operations:

Table of Decimal.

‘Equivalents:

o "

Fraction to Decimal
~ Conversion: e

&

Decimal -to Fraction

‘Conversion: =~ -

‘Scientific Notation

‘v\m‘

The Concept of Powers !

'Qf 10:

Significant Figures:

Rounding Off:

Basic Operations Using

Powers of 10:

Raising to Pcwsrs
Using Powers of 10:

Extré;ting Squarengcts
Using Powers.of 10:

Squares and Square Roots

1.

Using the Table of

Square Roots:

Reducing to Lowest Terms:

-

W
7 R

PR
_5f '15v
5 - 5
5 s

.5 S

(%]
£
P

ot
=]
o]
| S

o .
o
s




S Number: 3 . - 5 4.7

44-5

Flnding the Square'éf‘a :

‘Flndlng the Square” Rnct

of a Number: T 5;. - 74;7-.-

e
H
o

" Basic Dperstlans of

-Radicals: . A5 4

The Radical Sign and i

Index. af Roots: s e f%fg,

[N
P8
o]

". The Pythégnfean Tﬁeérem: 5  '_éf§ e

" Percentage .

.,1

'.,".\' )
AN : :
.-\ to Percent: . "5 4.3

N L - :__‘

oo .

"Finding the Bas¢ Given

DEflﬂltan : ‘ 5 ] 5 -

2
o

a“‘"

Cbnvertiﬁg Fractions o
to Percent: : _ 5 5

ry
o

Canvertlng Decimals- -

Converting Percents _ o
to Decimals: 5 4.3

. I“J '; - , B -
«Finding the Percentage _ ,
Given %hs Base and Raté; 5 4 ..

iFlﬁdlﬂg ;ﬁe Rate:Given _ S
the Percentage and Base 5 4

I
|

“the Rate'aﬂé_Fgf§entagei _5

g 4 5. . 47 83%

Solving Problems: \1 : C 5.

Ratio and Proportion * -

Tt

‘Definition of Ratio: .-~ \5 5

Reduction of Ratio to . . o
Lowest Terms: 4.5 4.7

Definition of Proportion: __§ -

.‘-Finding the Unknown !
+ Term in a Proportion: 5 _ 5

e 144

o
. “i‘-ﬂ



_':\\\ . i . ) q;!¥,’ ;giﬁ_ - u A | Vufﬁt '7%4{5 ‘

5. Application of Propor- L - : :
Ction: C 4 43 5 4.4 - _67%.

6.~ .. The EﬁgiiéhESystem’of \ = L , : :
' " Weights and Measures: . 4 -~ 3 5. . 4  50%

7. The Metric of Weighté SR ‘ ‘ : , o
and Measuyres: : - - - - S _100% . -

_ : S-"English Metrlc Conver- _ : _ - o -
B sion: . : o 5 3 5 . 4.3 - 80§

9. The Binary Numbér-S}Stem: 7>5 N 5 .5 .5 . ,1QQ$'

- 10, The Cmmputer Number , o : o T T ’
: System . 4 5 . _5 4.7 _ o, _"83% .

11. Cgmpuflng L;ke a Cam— . ) _ . T
puter : 4.5 5 5 . 4.8 " 83%

12, *Binary to” Dgc1mal CDﬁVEI= , ‘ s v A ,
sion: 5 5 . 5 5. - .100%

iZEI_Deéimal_taVEinafy_COBVETE s . . . ‘ .
' ~sion: 5 < 5. 5 5 © 100%

i T ” } . s

14, VEasic Operations of - .
Binary Numbers: _.' 5 5 .5 5 100%

[¥3] -

15. AMultlplylng and DlVldng | , : . .
Measurements 5 - =5 . 5, - 5§ - 7100%_

R f _— . . —

Instruments of Measuring

1. 'Linear Scales: - - 45 .5 5. 4.8 _100% -

2. The Gauge Number of Wire: 5 . 4.7 4 4.6 _100%

3. Logarithmic Scales:.. 5 5 . 8 5 . _100%

4. Angular Scales: 36 37 . _5 .41  _67%

5. ‘Uniform Scales: 3.4 . 3.7 5 4 _ 674

Area:

1. Afea as a Measure of o
Surface Space: . 4.2 -4 5 4.4 o 78%




2. Area Calculations of a
Circle (Diameter, Circum-
ference, Arcs, Sectors

Chords and Tangents): 4.2~ 4 - . 5 =~ 4.4 - 78%

3. The Properties of m: ‘4.2 . 4 . _ 5~ 4.4 . 78%

1. Units of Time: . 5 .5 5 " s . _100%

~ 2. Distancé in Reldtion ﬁ L » :
to. Time: : . 5 4.3 5. 4.8 - 83%

3. Frequency:

4; _Period: . s s 5 "5 100%

Geometry

1. Straight Line § Circle:” 3.6, ' _4  ~_5 42 _67%

E¥rx]

‘2. Translation of Axis: .- _3.6 4~ 5 42 _67%

3. Polar Coordinates: 42 4 . 5 4.4 50%

BASIC ALGEBRA -

General Numbers - \

‘1. Properties of Real Num-

. bers: 4 4 5 4.3 67%

2. Substitution of Variables
" into Algebraic Expres- : : A .
sions: ‘ 5 : 5 5 5 . _100%

FS.‘ Translation of Word )
© Expressions into Algebraic 7 ‘ .
Expressions: . = 5 _5 5 = 5 . 100%

4. Order of Operations: 5 - 5 . _5_ 5 -_100%.

N

Evaluating Expressions -
Containing: Variables: 5

4y}
¥y ]
L9
| -
=
[
i

" 6. Basic Operations Invol-
ving Variables: .5 5 5 5




v T T utot %4-5

7. Axioms: . s 0 s s “_s | _1b0s

* 8. Constants and Vafiables;% _5 u 5.5 . _5 . . _100%

— 9, PDSlthé and Negative o . ‘ : -
’Numbers I _5 5 5. 5 100%

100%

[T ]
fen
wn
L7

'}D_ Powers and Ex?@pents:

I
‘Mm“
tn

(%]

11, Formulas:

_100%

12. Ratio and Proportion: 5. 5 5 5 1005

Arlthmetlc Dperatlcns w1th Aégebralz EXPIESSLDHS

1. Basic Dperatluns with . : L e A
s Algebralc Numbers : 5 5 . 5 5 - _100%

2. Dperatlens with Slgns of

Grouping:' =~ - 5 "!'7 5 : 5 5; co ,l@Q%:‘ .

T 3. .The Dlstributlve Law: - 4 7#37 5 : ;4-65 \;_4}QQ%>;

4. Equatlgns Invo1v1ng oo .o - - _ L
Parentheses _ _ 5 5 55 . 5 100%

) T Si_ Equatlons a5 Symb@ll\_ <' ) . ) i o
. - ;entences , 5 - 5 _5 5, _100% -

6. Removing Parentheses 5 S , o,
Used to Indlcate Multlpll- T . e

cation: - = - 4.5 - 47 - s 4.7 7 100%

7. . FiTSt Degrae Equations ) v : : )
with Signed Number5= s 5 5 - _5 _100%

[s]

Addlng and Subtractlng o S . _ ;
Like Terms: - 5. 5% _5 . _ 5 1 /100% -

9.. Adding and Subtraﬁtiﬁg- - - - _
-+ Polynomials: - _5 .5 _ 5 5 _100%

10. Multiplicatian and Divi-
~sion of Monomials aﬁd .
.. Polynoiials:. .5

<
L]
(%]
.~
| e
o]
K
i

ll..'Insertlng Signs of Group- _ . ] _
ing: ' \ 5 .. 4.3 5 4.8

e
| e
| B

12, Rules of Exponents: . 5 A 751 _ 5 5 - 100%




" 16.

19.

20.

21.

”lg

_Faki;f 517:4 Palynomlals l 4:5

‘ﬁpltiﬁ :

: Extraﬁtiﬁg Square Roots: S

’Symbo;s of Gréupiﬁg; -5

The Square of a Binomial
Sum oy Difference: s23.5

&

“The Product of a Binomial
‘ Sum-ﬁ?’%ifferénie: - 3.5

sation by a

Cémmon antoes o 5

Special Fri-lucts or Ex?aﬂa
sions: I - -4

Factcrlng MDnomlals ffcm

Polynomials: . - 4.5 -

Squaring Binomials: .5

sraic Fractions  — |

_Fractlans " e 4.5

PTE?ETEIES of Algebralc

Graphlz_REPIESEntation of
Algebraic Fractions: . 4.2.

‘Equations Involving

.67%

Fractions: T .5

Basic Operations with
Algebraic Fractions: 5

" Special ‘Products: 3.8

100%

_100%

4.6

The Fractional Exponents: _ 5

Factoring Fractions: 4., .

Finding the Least Common - .
Denominator: : 4

[ 9]




#,
7

11.

12,

13..

- 10.

11.

12.

Equations

‘tions: . 5

Reduclng to aner Terms - 4
—n

-Complex Fra:t1oﬁs R

Improper Fraetions-and

Mixed Expressions: . 3.8

bl 5

Compound Fractions: - ;3.5:

Quotients 0f Polynomials: 3.6 .

" First Degree Equations in

One: and Two Variables: - 4.2 .

ALitéral'Equatioﬁ’Farmu-

las*' 4.5

4.7

SlmpllflCatan Df Equa- .

Solution of Equatlans in-

Varlabies . !:4F5

Analysis of a Formula: 4.2

.TrgnSP@sigibﬁ-af;Terms: - 4.2 -

_67%
67%
__78%

: Translating Prablems into

Transposition of Factors: 4.2

Equat1ons e 5

Operations with Dimen-

sional Units: 4.2

Solving Systems of Equa-
tions of Two and Three
Unknowns Algebraically: 4.2

“Dlmenglanal Units and

Equations Containing - _ =/
"Fractions and.Decimals: 4.2

Degree of an Equatiéﬂ; 4.2

[y
H";z.

ul_.lw

P,
[




»'p,V UM —epA o ptot

- 15, Algebraic Solutions to s o
Variables: : 5 5 v.5 7 ._5

quations with Unknowns in. S
the Denominators: _ 5 5 5 .5

"
ot
~J
=y
TR
Fh

,iéaiquuatiops:- 4.2 l 3F7 -5 7: ' fﬁ;é:hT7

18. Prdﬁortions: _ o _ 5 oD . 1'§, 5

19. Proportionality: 4.2 3.7 5

[

Lindar Graphs o I

1. Coordinate Notation: = 5 5 5 . s

5

v 2. Plotting Points on Graphs:

3. Graphs of Ordered Pairsi _ 5. = 5 3 T 4.3,

94, bisplaying.Daté with ' ‘ E L ’ - o ’44;,§7Vﬁ
Graphs: » : : C - - . oo :

é 5.;_Salving Problems by Means o _ gr Lo -
- . of Graphs: .. g .

Loy
L

Rl
s,
L
]
[>S
i

Graphs of Linear Equa- . - - . S T
tions: ' . .5 5 S .Sz _100%

Solve by Comparison of 7 . _ . . f;f;w o
Equalities: . .. 4.5 " 4.7 = 3 44l _B3%

o

x 8. Solve by Addition § Sub- - . . Lo
"~ traction: o - _4.5 4.7 _ 3. . 4.1 g3y

9. Applications of Simultan- - R N S ot
'eous Linear Equations:. 4.5 4.7 . - _3 . 4.1 = _ 83%

Quadratic Equations

1. Solution of ax’+bx+c=0: ' 4.5 4.3 5 4.6 100%

Exponential Notation °

1. Laws of Basic Operations ' B : 7 o

.with Exponents: .5 5 5 . 5 .100% Lnr_;

2. The Law of Zero Exponents: 5 o 5 5 5




least common denominator for a series of fractions. Instructional mode

number 2 consists .of a series of programmed instructional frames on

=

how to find the least”Eoﬁm@ﬁ denominator of a set of fractions.
. ’ . : )

4
H /;
/
. /
5 o s
- [, =t
3
5
R
\
B
'
9
. -
“ E
. R -
. i
R {
[ ]
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PROGRAMMED INSTRUCTIDN
FDr » . IR

Befcxe beg1nn1ng this. module, 1t is necessary to take the pre- test on
Least Common. Denominators. PrOgrammeﬂ 1n5truct10n is used as a worhbaok,
" Each frame cantainé one. or more blanks.ln which you should write the . o
numbers you feel best camplete the statement in the frame{;
' Bxaz R /

.It is necessary to use same dev1ce (a 5" x 8" i ndex eard is good)

=3

to cover the ansver whlch appeaﬁ%jalrectly below the frame that you are

.working. It must be po;nted out that for max1mum bEﬁEflt . you must

» not look at the aﬂswer befafe you record y@ur respcnses in the frame.;




LEAST COMMON DENOMINATORS

1. In the expression (2/3 + L/5 + 9/10), the numbers 3, 5, 10 are the

of the terms in which they appear?

;

=

2. ' The smallest number which each denominator in (2/3 + /5 + 9/10), divides

-is 7

*/ 30 (not 50,7150, .u.) . - ,
2

£

3. 30 is the'smailést number that is divisible by 3, 9 and 10. Thus, the
~ Least CammoﬁgMultiple (LCM) of 3, 5 and 10 is _ 7,’ 7 -

L 32 is the ) c1F>531é and 327 B — -
’ (or LaM)
5 What és‘ﬁhe LCM of 3éh,'and 57 - | “ -
T e
— - N Z - — i




6. - Some whole numbers may be "factored", or written as the product of

1k
"
=

smalled whole numbers; e.g., 14 =2 x 7. 21 . - x

. 3x7T
7. o4 may be factored as: 2L = 12 x _ o
= box N
= 3x '\777
= 3F x2x I

2
[x]
n
p
noonoom W
. =
W & W
b R M
R T < = B« S
M .
s

85 A numbér'iS'factofeﬂ comgletély»when'it is written as the product of prime
numbers. A prime number is any whole number (other than 1) that is

~divisible only by itself and by 1'® Is 23 a priﬁé number?

2, 3




|
it

10. 2b=2x2x2x3 ' |

» T@xfactor_a'numb§r compiEtely,"start with the smallest prime number, 2,

18

Try the next larger prime number and : =2x 2x9
6

ask,if 3 is a factor of 9.7 _ 3B =2x 2 x 3ﬁx

Y Yes, 3 is a factor of 9
36=2x2%x3x3 : "
12.. 36 has npw been factored to its prime factors. 36 =2 x 2 x 3 x 3.
‘Can any of these factors be factored? - _
No, by theqdefinitioniaf prime hﬁmbersi

13. To factor 294 completely, ask if 2 is a factor, then 3, then /5, ete. ... .
%A}wayS progress in this order;. never just fry factors at random.

The smallest prime number that is a factor of 294 is __ " 7

N
o X,
Y .
[
e —— g e _

168 .‘

184




b1,

15

16.

17,

Examiﬁe the final factor, 14T 29l = E‘x-lhT ;

decide wnether it contains 3 as\ a 29h = 2 x 3 x _ .
iaétard ! -

|

Again examine. the final factor, \ 20Lh-= 2 x lLT
L9, 3 is obViously not a factor \X 26k = 2x 3 x L9

‘of ‘b9, . : X: 204 = 2 x BVX e _
What factor should be tried | \\\ .

next?. _ o ;K

‘ The next factor is 7
7,7 i
\

294

2 x 3 3”7)3'7

s c@mpletE1y factored as shown here.

29k i

.

'just reviewed will ensure findiﬁg gvery prime factéﬁg

kY
A
kY

Only thé systematic
A

Factor completely: 56 = \ -
56 =2 x2x2x 7T ’\\ o
- — e — — - \\ - E——




18. -~ Factor completely: L

. b5 =3 x 3x9
36 =2 x2x 3x3
19. Factor completely: - 60 = - _
' 63 = _
R _ S —_ — =
60 = E‘x 2x3 x5
63 =3 x3x%x7 :

20. Complete factoring may be used to find the LCM of any series of Qumbérsg

e.g., 10 and 15.

15 = L x i
;LQ=2:¢S?
15=3x5

l The LCM must contain all the prime factors of 10 and 15 but without

" duplication of common factors.

The LCM of 10 and 15 muét contain the factors __ ' s._._ ., and

- 22. 2,3, 5 (Notice that 5 appears as a factor only once.)

186




2k,

25.

mJ
™

Lo =

“The LCM must therefore contain

2 x5
= 3 X 5 » .
> 'factors in the LCM of 10 and 15 are 2, 3 and 5.

o
i ]

LCM of 10 and 15 = ___ x o x__ e 7

Factor®completely:, 16 = _ -

. ko=
16=2%x2x2x?2
lo=2x2x2%x5

i

16 = 2 x 2

x2x 2.
2x2x2x5 T B - ; _ ‘
The LCM must contain each fact@rjthermaximum number of times it is used o

2's7

in either 16 or 40O. The factors of 16 include

How many?

(How many?

il
I

four
four

16 =

Lo = 2 %

[N
[
o
V]
4
M

*x

P

x2x5
Wie know that the LCM must contain four 2's since there are four E'é in 16.
It need contain only one ___, since this factor appears only once

in LO7




P 16=2%2x2x2
hWo=2x2x2x5

" Thus, the LCM must contain four 2's and one 5. Are there any other

L facﬁérs of Eithef 16 or bo that must be ineluded in the LCM? _

ﬂD . &
¢

=
Lo
I
it
£

‘m
&
=
I
O
xom
o o
o
[N

%
Mo

]

W
b
b
P
kS
H
!

ICM=2x2x2x 2x 5= 80
29. Factor completely: 66 = __ :
55 = i
LCM of 66 and 55 = _ _
L Tig6 = 2 X 3% 11
55e="T 5 x 1)
— LCM.= 2 x 3 x5 x 11,
30. 66 =-2 x 3 x 11 The only factor common to
66 = 5 x11 ) 66 and 55 is
"L LeM= 2 x 3 x5 x 11 : :
11

188




32,

Factor the following and find the L.C.M.

66 =2 x 3 x .- 11 | =3

o 55= 5 x 11 © 35 = B
Thus, LCM = 2 x 3 x 5 x 11 .. .LXM of 28 and 35'= _
28 = 2 x 2. x T
] 35 = 5x T
ICM=2x2x5xT7
Factor the following and find the L.C.M,’
62 = o
93 =
LCM of 62 and 93 = _ -
e e e e e e
62 = 2 x 31
93.= 3 x 31
LCM = 2 x 3 x 31

The first step in adding and subtracting fractions is to determine -the
Léast:C@mmon Denominator for the fractions involved. ‘We will first

consider several numerical fractions and then consider the general casc

of algebraic fractions.

174
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-BLE;'Thg Least Common Denominator of the series of fractions is

w
:Em
ke
=
g
rﬂ-
o
T
e

LCM of the of the fractions.

§ e . .
denominators

To find the Least Common Denominator (LCD) of”h/ETISEdBG/ME, first
determine the =~ ‘of 27 and 45. . -

LCM

36. LCM cf 27 ‘and 45 o _ .
. : {(Factored form) Do
— LCD of 4/27 and 6/L45 '

37. Find the Least Common Denominator (LCD) of “1/6, 3/8, and 5/12. °.

) 2 x2x2x 3o0r 2k .
38. The only factor common to the denominator of 87/52, 19/39, and 25/78
is - ’ : ,
13

¢
\H\ ’
Ay
-]




'39. Find the ICD of 87/52, 19/39 and 25Y78. - . . ,
LCD =, 7 ’ '

-Lo. f%i%ce the denominators of 1/3, 1/5 ?ﬂd 1/7 cannot be factored, each
‘ ;ﬁust be a factor in the LCD. The factors in-the LCD are _ 71'77 ,

S o, and

) e e O — e -
v
o 3,5, T
b1 To Find the LCD of 3/8, 5/9 and 7/12, first find the factors of each
denominator. ’ |
8=2x2x2 = 8=
e e e e i e e e e e e e —
' 9=3x3
12=2x2x3 ’

k2. 3/8,5/9, 7/2 8=2x2x2 9.=.3 x 3 2 =2x2x 3

The maximum number of times 2 is a factor .in any of the above denominators

" The maximum number of times 3 is a factor in any of the above. denominators

.
3
2
#

191




Fong
i
i
no
3
P
h
o

" The LCM of the denominator 8, 9, 12

3
A

15 o

=

o

!
LR

b ,

o

£

Ll

A8 |
U5.  The LCD ‘for 3/1k, 5/28 and 3/35 is ,* _
140 J f‘
,f‘ __ ) _ — - — N —
46.  The LCD, for 3/17, 2/3k and W68 is - " " - .

T,




L8, 5/36, 297k2, 1/63" Factor =~ ° =__ "
' o (prime factors) h2.= - , :
| . 63 = B .
36 =2 x 2% 3 x 3 ; -
. W2 = 2 x-. 3.x 7 :
. 63 = 3x3x7T s I
49, 5/36, 29/k2, 1/63 %=2x2x3x3
| L2 =2x 3 x ‘ .
T 535 3% 3x7 )
" LCD = L
LCD 2x2x3x3xT= 252
g —= - = = =" —= = = - = s
50. You- have now reviewed the mos + EfflCleﬂt way to determlne the Lea

Common Denominator fo any series of numerlcal fractions.
'

Yuu have ‘also calculated a auffléléﬂt number and varlety Df LLE'S té :

‘become qulte EerlQlént in-the application of the technique reviewed.

§TOP o B | /

i78 - E.

i




N O oo
-

9

b) 7
c) 8
a) s

e) 12= 3x2x2x

) :

a) 11 -

b) 13
¢) 29

d) 12 -

e

13-‘:. - ) ‘th
2_&;33&2:{_23{ _
o ’ % — — —
© 1k, ‘
©18= 3 x, X -
15 B
' 36 =51 . X _ 3{ .




16.

T2

17. .
a) 35 =
b) 16 = .

]

Lo

=
I

e

o)

L
i

18.-

o
v o
T
LS ]
®oO®
W W

.

8 R
o
‘m-.
-
»
"
=
LEN R WA

20,
18=__
0= _

)

21.
© 18 includes _ -

-LCM includes_ B

3‘5
3's

=
0
i
T
s
lod
5
Tk

5 ®
i 1}
ny
| E -
[PV V)
(%




52

39

55 = x -
LeM= x x
- 25. i
ees
93 =
LCM= X
i
8= . -
‘ el = .
LeM= __°
27
o1 =
L5 = e
LCM= )
28, K
LCD of 27 and LS5
29.
5=
55 =
=
LCD=
30. .
“ Find LCD fér §1'+ ;g + = ___ .




31.

A N O 1+3_}

5 5 i 50 5
33. . ’ ;

T 77 T . B
3k,

13739 .

13'=13 x

39 = 13 x 3°x

LCD= 13 x 3 x 1 = 39

-2,

35.

o alle i
L Fr 0

[p]
et

Hlw wi= o

YH_
L]

equivalent to

= is equivalent to

C W

W (A I ep! [¥%]
ho g I M |

(%l

36.

Mk
e

MO =
b

P

L WU VT T

£ b)

1

Wi Wl wi= |

.Hm
"

g Lafw

o

. \I‘_w,:l“

w H =

0 Lt

Dlw Siw Slw

2

Bho  wiw "

. E‘_m P
]

ho n':m ("]

37.

—~I]r




39. | |
3713739 39

Lho. °

y
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i
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Subtrartion of Fractions

T “GENERAL INSTRUCTIDNS . : o
1. Before béé;nnlng this module, take the é;e!test asSesgment to
determine your knowledge for Subtractlnn of Fractions and their
prerequisites.

2. Select one of the two instructional modes -- cassette tape or

programmed instruction -- and complete the study:.module.-

3.. Take the post-test to deermine your mastery of Subtraction of'FfaciiDﬁs; f

PREREQUISITES

The following prerequisites should have been maé;efed before under-

taking this module. e W -

1. Least Common Multi@le . .
% - N , PR I S X
‘% .~ 2. Factoring-a Number into Prime Factors .- .0 -
~3.. Least Common' Denominator : :

PRE AND POST- TEST(PERFQREANCE SPECLFICATIONS

&

Givén two different fragtiaﬁé'yau will add and record ycurganswef on
. B :

Jthe asseﬁsment instrument. Thére will be five examples on the instrument. "

* The acceptable perfgrmance level W111 be 80% ccrrect responses.

B - ' : . IR s

INSTRUCTIQNAL MODES .

Choose one of two dlfferent 1n§tructlonal modes. Instructional
! : 5

mode: number 1 con51st5 of a Eassette tape on how to subtract a ser;es of

fractions. Iﬂ:truct1éﬁal“mad3“number 2—con51sts.c£_a ser;EsApf?pngrammed

instructional frames on how to subtiaat)a set of fractions.

.__wfw?%,tw%,“;mfmwQM;ﬁ.fi-. = ﬂﬂig S .q.h;Wﬂ;mm@,iMMW

‘ o ' ' ‘ | g - 229
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PROGRAMMED INSTRUCTION
- - for '

SUBTRACTION OF. FRACTIONS

Before beginning.this module, it is necessary to take the pre=test on -

~ Subtraction of Fractions. Praﬁrammed 1nstruct1aﬁ is used as” a workbook.
Each frame contains one or more ‘blanks in whlch yau shculd write the .

nunbets you feel best cemplete the statemEﬁt in the frame.

L

E

M
]

9
- N .3;7 - - L . N
It is necessa%& to use .some device (a’5" x g 1ndex card is. good)

to c@ver the answer which appears d;re:tly belgw the frame that you are
It must. be p01ﬂted out- that .for: maxlmum benefit, you nust '

warklng
- riot ‘look at”thé"answer befgrezgou,;ecord;ygur{:esggnses in the frame, -
. Good Luck! -
= : i
- W
Il £




SUBTRACTION OF FRACTIONS

< 1. Prcgrammed texts are used, as warkbcaks - Each frame cuﬁtains one or more:

blanks in which you should writé the numbers or Symbcls you feel best com-

plete 1h§»statement in the frame.

a ' ) - 2 x 2=
o= %:‘ —_—
4

2. As 'soon as you have:written:yoﬁr answer, but nat=before, look below and

find the correct answer.

3. Compare your answer with the iorrect answer. If your answer is the same,
proceed to the next frame if your answer is dlfferent study tﬁé frame
and the answer until you 1dentify your error. . Prcgrams develqp pngrES=

51vely and you must understand each frame befare you proceed/to “the next.

4 x 2 x 1=, o . : //
,_FEEE__EEEE_-_E-:gz______E_EE. ________ ;_;_E___EE;_‘_;g_!__;;i/ﬁ,_,_f___"‘;;EE______E
. _7,/' .
N ) s *
' T g . eI , ik :
‘/ » m T N




L. In érder for: yau ta derive the max1mum Jenefit from thls program, 1t is -

essential that yau write yaur answers and che¢k them ;mmedlately

-_2. ———
T s S S L
i . - - S

5. Read all 1nstruct10n5 carefully and work as Iapldly and as ac:urately as- A

you can. . Remember to write yaur answers aﬂd to check: them 1mmed13tely

Cr+3)(2) o CEJ R P — ’

Si“The pragrammed rev1ew of subtracticn of fractlcns beglns with the next-

frame, The first Segment of this program consists of 16 frames.

‘7. . Two or more numbers multlplled together are termed factars and the result .~

~of the multlpllcatlon is termed théir product: -

2 x kb x 5 40 Product = _ - Factors = o -
i , ‘ 1
‘Product = L0
Factors = 2, b, 5



8. 2 x L x 5 = Lo Frcduct L0 Factors: 2, L, 5
If thé-factcrs are- d1v151ble only by ‘themselves and by 1, they are ¢alled
- prime factors. '

Are the factors of LO listed above all prime factors?

.No:; 4 is divisible by 2 as well as L and 1.

— _ , ——— _ R Y S —
T 9. 3.7 x5 =105
‘AIEISS,?,;aﬁd 5 the prime factors of 1057 . 7
. Yes

10. The prime f ct S!Df 26 are 13and 2; 1€:

¢ Similarly: le 2 x 2 ) !
' ' 6=2x2x2x ____
~ 87’?:,‘ x, _ i}

Lﬁll;' Re:all that the Least Ccmman Multlple (LCM) af a series of numbers is thé




>

13,

1k,

8 = 2x2=x?2 .

12 = 2x2x3

xl(:EZE:s:E:{E}:E’ S

LCM c:»f"aE 12, 15 =2 x2x 2x 2x . o
__3..

2 x3x7=x7

The Least ‘Common Dencﬂuﬂatér is s;mply the LCM of the dencmlna‘mrs

Df a series of frac;tlans .

The LCD for 1, 3,5 is -

& B i
6= 2 x.3
8=2x2zx2
: (&Y
12 2x2x3
ICb=2x2x2x 3

234



‘ 15 Find the Least ‘Common- Denominator (LCD] for the fractiéné in this expres-

10 = g s ﬁ
9= . 3;;3 o oy
LCD=1x2x3x3x5= 90

16. Find the Least Common Denominator (L(;DJ:D:’EEK 7
o o AT
LCD =

20=2x2%x2  x3
16 = 2x2x2x2 =
21 = o 53X 7
LD =2x2x2x2x3x7 ,
4 %
= 336 ’

17.

8, 9.5 3. ()= ) eC. )i

9 -5.=2=5
10 10 ‘
216




-1 e : * i .
-19. ‘In the last gtwo frames, you subtlactéd fractlons that had the same
, . 3
denominators. The numerators ' of fraztlons may be subtracted dlrectly only
when they share the Same dencmlnatars When the denomlnatars of a series
of fractions- are dlfferent; each fraction in the series must first be
chaﬂged to an aqu;valent fract;@n w1th the same commcn dénamlnator
]‘ -
- 20. To express: 3/§ aﬁ a fraction-whose denominator is 32
;3‘:_3_}2( x)ﬂ(_ )
878 ) 32
B }:
- - ,E,, -- e .- ———— - - .
| 3 b1 ?
| 8§+T% " 32
| =
2l. 5 _ (- )
i iz
5 3_15
Lm*3 717
1<
22. -To’ s@lve 11 ?7réfficientiy; consider the pfime factors of the
" , 35 210 |1 . . o
dénominators:’ ' B35 =5 x 7' 210 B




i

, x T
5x 6 x T
the anly factar 510 that is not a factar gf 35.
tc abtaln the equ1valent

- 1is

11

35

and 35 must bath be ﬂult;plled by

Thus, 11

(Give prime’

- factors.) -

L2



25,

e g 4 B ]
Loer b
. ET = 17 _ A
s =
LCM = o
28. Lo
o LCD of ‘27 and 45 = -
35 = _ _
55 = .
ILCD = e s
. rltld LCD for 55 + 39 + T8 LQD

25k




3. | | |
R R S 7

33,
’ 6 2_1_6-2-1_3
* T T T =T T

3k, o
S 13 =13 'x" 1

T3 39213 x3x1 -

LCD= 13 x 3 x 1

1

mw

is é;iu‘iw’ralent to % .

' L 21
is equivalent to -3=

hU, '

is equivdlent to ?;%

[+ T
- E}Mw Wi roje

36.
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|
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tiplication of Fractions

'GENERAL'TNSTRUCTIGNSA

-

1. Bef@re beglnn;ng this madule take the préateét’aﬁsé§3mént tnlgi

de;ermlne your ﬁnawledge far Multlpllcatlgn of - Fraé%lcns aﬁd tHe;r
pferequ151tes | ! |
2. Select one of fhe two lnstructlanai mades -- ca;;ette tape or : )
pragrammed 1n5tru¢t1on ;— and Complete the study mndule
3. Take the pcstatest'ta detgrmlne your mastery of Mgltlplicaﬁiéﬁ of »
' Fractions. o | o
PREREQUISITES s B E T
: The following prerequlslteg-shauld have been- mastered bef@re ‘under--
taklﬂg this mudule | - °
:Ii Factoring a Number, into Prime Factors R
2. Equivalent Fractions = | ‘i | o . L
“ 31 Reduction of Fractions )
'%;%{E AND POST-TEST P'RFQRMANCE SPECIF CATIDNS- Do e
“Given twa dlfferent fractlans you W1ll multlply and recafé your. answer
épAthe assessmént ipé;;ument! There will be five examples on the 1n%trume;t
. L E . ¥

The acceptable perfdrménce_level will be 80% correct responses. ..~

INSTRUCTIONAL MODES
Choose ‘one of two- different ins;rgcti@ﬁal modes. Instructional mode

. : s o L ' e L ;
number 1 consists of a cassette tapeé on how to multiply a series of fractions.

" Instructional mode number 2.consists of a series of programmed instructional

 frames on how to multiply a set Df fractions.




PROGRAMMED INSTRUCTION ~ -  ° -

It is ne

".to cover t

working.

not look z

It must’ be PDlﬂted out that £y

at the answer before you récord

'max1mum beneflt, yau.must_

your responses in the frame..

b

Aeh




‘MULTIPLICATION OF FRACTIONS ..

: B \
5’ = : : . 4
N \

1. Throughgut this pragram, questlans you are asked to answer w111 appear
_in boxes like this one; these boxes are called frames. The next frame -

. appears below.’. B

2. - Programmed texts’ are used . not read _Each framé contains one or more .

blanks in which ygu shauld write the numbers or- symbals ynu feel best o

"complete the statement 1n the frame

L. = Compare your answer with the correct answer. If your answer is:the.same,
- proceed to tHe next frame; if your answér is different, study the frame and
;the answer until’ vou 1dent1fy your error. Programs develop progressively

dfd ‘you must understand each frame befure you proceed to the next.

B
| Co
P




(9-4) (3 = ( )3 =

In Qrder for you tﬂ derlve the maxlmum beneflt frcm thlS pragram it is
essential that yau wrlte yaur answers and check them 1mmedlately
bes i °
3 .
;"Read’allﬂinsﬁructicns carefully and wark7as rapldly and as accurately
‘as you can. Remembgr to write your answes and to check them 1mmed13te1y -

T.  The program in this inétxuction‘reviews .a ﬂumbéf of techniques that™
§‘.
facilitate the rapid.and efflclent multlpllcatlnn of fractlans and
fractional expre essions. ‘ ’ '
. o Good Luck!
. _ _ o . o R
8. To mulfiply two.fracticns %;' F 51mp1y multlply the numeratcrs tggether
and multlply the denomlnatcrs tagether
: a_'E;E ( b}
R Ty -
“EE’-_‘_‘_EEE-_-_=EE§’-_-’_EE_-55_55§§EE"'_‘f’;;;;f-“*--“‘Féi-zs‘--—_aeéé ______
&= = El N i
a x.c or &€
bxd " bd




2 , & . \
9. a_e_ac’
b *d7 bd .
3.5 _3x5__ . . '
TXET T8,
, - %6
N SR SRR Y GRS f
n*s7>C ) . (C ) ( )
\ e R k- hEbabh b
., - 6:x 7,_ 42
1Ix5 - 55
. 11. This principle may be applied to the multiplication of any series of
-, ffsctiéns: a _c _ e ace | '
g . R *dXF 7 baE
2,.3,58. ]
5 X7 X0 ) '1
2x3x6 _ 36
5 x 7 x11 ~ 385

The "simple steps'of ;ﬁangiﬁg each “term tc.prime factors and then »

R
(%]

Lredgcing will eliminate a great d331 of'tediou5 multiplication and )
.division thatﬁéftéﬁ causes careless erraré; You'wiil»benefit consideraﬁlyjf
" ‘therefore, by- mastering the appraééh developed in~the.fé11cwiné sggﬁent.
This approach, foolproof when properly applied, is based on the use of

prime factors.




13.

A prlme number 13 ‘any whole number (Dthgr than 1) that is: lelSlblE only:

C by itself and by 1.

g Whlch af the fﬁllaW1ﬁg numbers 1s/are prime?

3 6., 7 - 13 . i5 . 18 N
2 Only 3i_7} and- 15 B
Two or more numbers multlplled tagether are termed faatc:s and theé
‘result of‘the multlpllﬁatlcn is termed their praduct ) -
i 2 x 6x5 = 60 . .
Faétars é',,v,;;;,gj e e B
jPrpdugt = . S o L : ;Eé;%;;;fé
’ 2, 6, 5
60" .

‘16.‘

A number is reduced to. 1t5 prlme factcrs when it is represented as the

prcduct of a series of pr;me numbers e.g.,
26 = 2x13 - 18=2x3x3 |
27 = X 7 X -
2, 3, 3

30 = ﬁ X X 17-= X’




. ' A~\‘:>t 16 =2 x2 x 2x2
E 3002 2 X 3.%5
b2 =2x3xT..
7 .is é;reédy g:ime o BT

. 1T." To multlply fractlans firétﬂréyfit3¥each;numﬁer»as‘i@s‘ﬁrime factors.

Fcr Example.A 4;; g: ] Q% 2x2 - 5'£ 3
g o 6%l TIx277Tx2x ,
_Give lemE factcrs f@r 12 _ 10 o ) )

: . =P T S <

ki

& Exggﬁxéxs i
2x3x573xs5

.18, .Noté that

"Since 2/2 = L - and 3/3 - ;; the elimination of fa@tars,"

common to both numeratar and denamlnatar (will/will nat) change ‘the value -

~ of the. fraﬂtlan

E 111 i
will not
9. 2x2x3 2 3 2__, 2
X 3x5 P2 X3XFT TS
PRI PR G RO GRS RN ﬁ
3 x5 " T ) ’
5 Ly 2
- géx*g == -
I S B 3 - 73‘
IR 242
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1

Cle2..

‘fraction is termed reducing.

3X 7Xx13 © __

Reducing:

i

' The elimination of factors common to both numerator and denominator of a

S Fxsx 7T

f‘ml Lo}
o

"3 xLx .
3. T v
: CL =5 E
N — : — —_ — ja— — — _ —

to regroup the prime factors of numerator and -

- denominator when reducing a fraction.

Reduce &irectlyz‘

2 X 2 X TX_13

L%

T xlgxlgi'

Do NOT Multiply.

Keep prime factors.

2X2X §XJ4 __ . 2%X2 ‘
7 XY3x13 13
Tﬁé second step in multiplying fractions is tg.reduca,each”fractiﬂnj if
possible, _ \ . ' B
12 }_9_ . 2x2%x3 N 2x5 _ Zx2xB_2xk - ‘
30 35 T ' ZTx3x5 5x7 2ZxAx5 Bx7T
( ) . ( )
e ) O J
(- )T )
2,2 :
~ 57
243 L

264



]
=
_.i\
4
'“w:‘,,
B
o
]
re
L
m
H
m
%
™
m

ie v by step. L

20 © .20 2 x E x T

. ‘i (7 . _ \v 1 ; . i '_ | v | . - : o

’ (Rewrite remaining prime - S W
factors in a single fraction.) ' ' -

- 25.. E;L ;Eg__l};ﬁL EEK_Laj..(EQ f act An";recluczed)!_‘

2441

nAS




- lee prime factars cnly
: DD nat reduce

M | o
L
‘U&‘FU
|
b
Lt
W
L

x 5 3 L

2 3
30 * 23{3:{5 37

, i - O
, Reduce again to obtain E

: fprime factors)




xiil'/ K«
| S—% 17 T 17
3x 11 -gg

reduce eac:h tractlcn Separately. e

Z:
X,

S o

'bu. M
~d

i

.. 30 Elrf : EXE’XE}LS Lx 57 -9 , Cive TP {.'
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-Divide: '3/7 #'4/5 =. o

You have now completed the unit-‘on divison of fractions and you should take

‘the post-test to check your competericy in this area.

STOP - .

261



Tape on- : =
Division of Fractions . i

£

We now study the lelSan of fractions beglnﬁlng with a study of the multl-
plication of fract1ons : . .

To multipiy two fractions, you simply multlply ‘the numeratnrs of tha fract;ons
tagether and muitiply the denamlnators together

In frame l, 1/5 is’ multlplled by 2/3, and the result is 2/15

. -In” frame number z, multlply the fDllcw1ng fractions: a) 1/7 x»l/S_— H

b) 3/11 x3/5 = = ¢) 11/12 x 5/9 = .o

&
-

.+ Here are the answers: Thé answer to a) is L/Zl The answer to b) is 9/55;°
The answer to :) is'55/108. , . v '

In frgme number 3, multlply the f@ll@w1ng-fractiéﬁ5: -a) 3/8 I’S/7.in[2;f
b) 5/12 x 7/11 x 1/4 and c) 1/4 X. 3/7 x 5/13. : .

Here are the answers: The answar to a) is 15/112 The answerftoxbj is 35/5333
The answer *g c) is 15/354 . -

:You have now seen- the pr;nc;ple of the multiplication of fractions at wark
“To multiply fractions, we 51mp1y multlply ‘the numeratars tggether and multlply
:'the denomlnatars tugether . s . g

_This prlnclple may be applied, to the multlpllcatlan Qf any: serles af fractlans
: For exdmple, look at frame 4: a/b X E/d xe/f xg/h= (axc X ex g)/(bxdx f x h).

Thé simple steps of changing each ‘téerm in the numerator -and the denaminater to
prime factors and then reducing will eliminate a great deal ‘of tedious
multiplication that. often causes errors. You will benefit ccn51derab1y, there—
fore, by maﬁterlng the approach develeped in the fDllQWlng frames

A prime number is any whgle number other than one, that is lelSlblE ﬂnly " e
« by itself and one. .

In frame 5, determine whether the numbers 3, 6, 7, ‘and 12 are prime numbers or. .ot
prime numbers ’

Here are the answeis: "a) is ‘a pr;me number; b)"'6 is not a prime number because
you can multiply 1 x 2 x 3;.¢) is a prime number, ‘and 12 is not a prime number
‘because you can mult;ply 1x2x2x3. ’ 7 L

©

It's seen in ‘that frame that the numbers 6 and 12 can be divided by 1, 2, and
3 and that consequently they are not prime numbers. ‘Two or more numbers
multiplled together are termed factors and the result of th51r multiplication

“is termed their pTGduct

In frame number 6, we have the following multiplication: 4 x 3 x 6 = 72,
- The factors are 4, 3, 6 and their product is 72,

262
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. Division of Fractions

A’'number is_reduced to its prime factors when it is represented as the product
- -of a series of prime numbers. For example, in frame 7: 26 = 2 x 13; :
/27 = 3% 3 x3. The product of 26 is represented by the multiplication of 2
and. 13. These are both prime factors. The product of 27 is represented by
3 x 3 x 3, which are all prime factors. o -

"In frame!nuﬁbér"s, identify which of the numbers are prime numbers.

. Here are the answers: —11.is=s prime numbéf; Becausell x 11 = 11; 15 is not
a-prime number, because 1 x 3 x 5 = 15; 17 is a prime number, because 1 x 17 =17;
23 is also a prime number because.l x 23 = 23, s : '

| In frame number 9, identify the products and factors of 27 and lDSQ
Here are the answers:" The factors are 1, 2, 11, 3, 5, and 7. ‘The products
“are 22 and 105, . . ' K St :

" In frame number 10, rewrite the numbers as prime factors.

Here are the answers: The. answer to problem a) 12 = 2 x 2 x 3; prabléﬁ'b) ‘
30 =2x3 X 5; problem ¢) 25 = 5 x 53 problem d) 7 is already a prime- number.

To multiply fractions, first rewrite each number as_its prime factors.. For .. _ .

‘example, look at frame number 11: 4/6 x 9/16 = {(2 x 2)/(3 x 2)} x
(3 x.3)/(2 x 2 x 2 x.2)}. AR : . .

In frame 12, give the factors for 12/30 x 10/35.,

Here. is the answer: {{2 x 2 x 3)/(2 x 3 x 5)} x {(2 x 8)/(5 x 7)}. '

" Note that the answer given in 12 is also given in frame 13. And that (2 x.2x 3)/
. (2 x 3 x 5) may be regrouped as 2/2 x 3/3 x 2/5. Looking' at frame 13 again,
since 2/2 equals 1, and 3/3-equals I',what we have is 1 x'1 x 2/5. Therefore,
the result in frame 13 is 2/5. This is clarified for you in frame 14. '

: The elimination of factors common to numerators and denominators does not |
change the value of a fraction. The only change is its form, For instance,
2/2 equals 1, 3/3 equals 1, and if you multiply any number by 1, you have a °
result that is equal to that 'number. As an example, look at frame 15. s
Problem a) 1 x 1 x 5 = 5, 'In problem b) 2/2 x 3/3 x 5/1=1x1x5 = 5. ‘
As it is seen, the value is not changed. The.elimination of factors common
to both the numerator and denominator of a fraction is termed reducing.

. 3 ’

k.

In frame 16, reduce the fractional multiplication.. N

Here is the answer: The problem again was (2 x5 x 11))§§_x.5 x 7 x 11);
this gives us 5/5 x 11/11 x 2/3 X 1/7 which is equal to EZCS-X 7). .

In frame 17, multiply and reduce the fractions. = - ‘ - ‘
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o
‘The answer is 9/11.

In frame 18 .multiply and redu:e the fractions.

Here is the way the prnblém wauld read if you have gatten a correct .answer:
12/30 x 10/35 = {(1 x 2 x 2 x 3)/(1 x 2 x Ix 5)} x {(1x 2 x 5)/(1 X 5 x 7)}
Th;; would equsl 4/35

- In frame 19, multlply and reduce the fractlens 35]42 X 34/55
) The :orrect .ansyer is 17/33

3§§u1t1p1y and . reduce the fractions in frame 20
A'f s

The answér 15 2/3

It was necessary to review the multlpilcatlon of fractions befﬂre we can 1earn
how to dividé fractions. In division of fractions, you use the same techniques
‘ as we learned in the multiplication of fractions, excePt that you encounter
_ the ‘concept of reclpraaal

The rec;procal of a number is deflned as that number that you can multiply a .
- number- by and-get an answer -of 1....For example,-look at frame 21: 1/2 x 2. =1; _ . __
'2/% x-3/2 =1; and 3/7 x 7/3 1. It is seen that 1/2 is the IEClpracal of 2, ;
-2/3 is the reciprocal of 3/2,:and 3/7 is the reciprocal of 7/3. 1It's rather
obvious that to-get the re;;pracal of a number WE 51mp1y turn it up51de -down.

i

“In frame 22, give the reciprocals for .the numbers 1nd1ﬁated, . o, . o

Here are the. answers The re¢1p?ocal of 3/5 is 5/3; the rec;procal of 7/11 15 X
is 11/7; the Teclprocal of 5 is 1/5; the reciprocal iof 4/3 is 3/4 ‘ .

In the division of fractlans, you- simply change the divisor to 1tsrrec1proca1
and multlply ‘For. example, lock at frame 23. 5 : 1/3 equals 5 times the
reclprocal of 1/3 or 3/1, resulting in an answer of 15 - -

In frame 24, flnd the quotient of the fOllGWlng fractlens " The ;term quotient
merely means the answer to a lelslon problem ‘ v . '

The answers are: Prablem a) 2/15; Prablem b) 9/7 . - _ -
In frame 25, divide and reduce the following fractions. ‘

Here are the answers, as we look at the problems together: For problem a)
12/35 -% 4/7 = 5/5 for prQEIEm b) 53/13 £-5/39 99/55

In some cases, division of fractlans is written as shown in frame 26.  This
type of division is better written in the form shown in frame 27

“By rewriting the fraction as shown in frame 27, it puts it in a form that will
lead to fewer errors. In frame 28, do :§§\§1V1510n of the fractions.




Division of Fractions

The correct answer is 5/3.

I
ey
T
~J
—
[
et

Iﬁgframe_ég, diﬁiéeAand reduce the fréctiéns {34/39}
ﬂThé{épfrecé éﬁéwer.is 2/13, | .

Now, divide and feduce.fhe frééfigns in:fréme-30;=

: TheAéarreét answer is 7/5. .

This concludes our self-study of the division of fractions. Now, p
- the post-test to help determine your competency in this area. =
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PRE-TEST: OPERATIONS ON FRACTTONS MINI-MODULES
/ (LCD, Addition and Su’bt‘i‘actioﬁ)

_ DIRELTIDNS In the fallaw1ng Examples you w111 encuunter problems
deallng with aperat;@ns of addition and subtractlgn of fractlans Please
answer each p;oblem carefully. : : '

1. Find the Leagt Common Multlple of the follaw1ng numbers 3, h,“and 5.
. , : .
ANSWER - o

2, _idEEﬁify which of the following numbers are prime.

'

EXAMPLE: a) 3 = prime =
b) 9 I

c) 26 = _ -
a) 29 = _ .

3. Campleteiy factor the following numbers:

"EXAMPLE: a)°18 =3 x 3x2
b) 30=_
c) 63 = .

4, TFind the Least Common Denominator of the fallaw1ng fractions:

EXAMPLE: &) 2 b+ 11 rep = 68

L]
o
o]
-

[}

+
HI
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+
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PRE-TEST: OPERATIONS ON

FRACTIONS MINI-MODULES
(Multlpllcatlcn and DlVlSlQﬂ)
DIRECTIONS: In the following examples yau will encounter prﬂblems deallng-
w1th cperaflans of multlpllcatlnn and lelSlDﬂ of fraztluns Please

~answer each problem carefully b

1. Idént;fy which of the fGIIGW1ng numbérs are prime:

Example a) 3 i _
) 26 | S
d) 29

Prime

o |
.

~ Completely factor the following numbers:
3x3x2

Example: a) 18
- - b) 30
c) 63

5. Give the reciprocal of the following numbers:"

Example a) 3=_1/3 ~ = '
b) 7/8 "
c) 7/2

-4. Reduce the following fractions:
"Example: a) 26 2 x 13 _ 2 X %% -

397 3 x 13 T3
b) 16
Coi12 ¢

c)gg_'
56

wfes

5. -Multiply or lelde the fallaw1ﬂg fractlans
' ; a) 3 X»Sl




' POST-TEST: OPERATIONS ON FRACTIONS MINI-MODULES .
(LCD, Addition and Subtraction

52

DIRECTIONS: In the following examples you will encounter problems _
dealing with operatidns of addition and subtraction of fractions. Please
answer each problem carefully. ' ' -

1. Find the Least Common Multiple of the falloﬁing gumberé; 5; 7 ana 35.

ANSWER __ L . o , o

(K]

.. Identify which 6f the following numbers are prime. ! .

EXAMPLE: o) 3 = prime
v b))

c)2l= -
a)3i=s -

3. Completely factor the following numbers:

[

EXAMPLE: a) 18 = 3 x 3 x 2
' b) ko =
c) 102 =

4. Find the Least Common Denominator of the folloving fractions:

EXAMPLE: a) -

t]‘\ ’ﬁ L

o
u.__‘\’l
|~

o
o
Wl e
=
)
)
It

+’6§ s LCD = 68
_e
6

+
-
‘:‘L_,"
=
I

5. Add or subtract the following fractions:

o

o

ek
—

W -y
copun | ro—1 Jw =]

=
b




e

> . 1u Identify which of
;Exampiéfprgj 3 =

, :,'fx»f;Ej"lij

¢) 68

d) 31

11

L]

2. Complétely factor

_ Example: a) 18
| . b) 68
¢) 76 =
o

Give the reciproca

Rk

Example: a) 3 =1

.b) 5/3 =

c) 13/2

4. Reduce the followi

Exaﬁple: a) 26

- 39
b) 32 _
160 °
c) 72
| 82
5.  Multiply or divide
36 X 11
b) 17 26
C.33 X851
C) Z;E% e =
30° 100
d)- 17/26
68/52

37§ﬂ3 ;bzw,

3 x 13,

7 "POST-TEST: OPERATIONS ON

FRACTIONS MINT-MODULES -

(Multiplication and Division)

-

the. following numbers are primey

the following numbers:

= ’ . g

1 of the:fallawing numbers :

/3,,7

ng fractions: '
2.x13 2. 13 _ 2

3X1373

i
I

* the fa;l%wing fractions:

——— ) B 4

ol
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vi'Ar;thmet;c Dpérat;gns with Algebraig E;press;ans

ancept

20,

21,

%]
e

N
wn

"Equations
- sentences:

Multiplication &

division of monomials

‘and polynomials:

as symbdilic

a7

‘Removing parentheses

used to indicate”
multiplication:

‘Addlné and subtfactlng
' polynam;als - . iy

Inserting signs of °

‘grouping: -

Rules @bexpénénts;

The product of’a

binomial sum or

- difference:

-~ similar terms.

" The

From a répréSEﬁtgtive group. -
of five problems, the student
will find the correct solu-—’

.tions to at least four by

applying the. rules g@vernlng

» multiplication and division

of monomials & polynomials.

The student will read an

eguatlan aloud and 1nterpret
it as & fentenee

' The student will Simplify

equations by performing
indicated multiplications.

.in order to be able to

Mini-

remove P&renthe

mum  performance level
will be correctly. solving
four prablema from a set:

. of flVE R -

The student will demonstrate

his ability to.add & subtract
polyrnomials by combining

An acceptable
performance level will be 80%

’chrect answers

-8
tudﬁnt will ¢clarify a p
set of problems by 1nsertlng

‘signs of grouplng

The student will demonstrate’

.an understanding of the rules
- of exponents by gtating each

and working.an example of it\

. Minimum ablllty w;ll be -80%

ac \:ura.t:y

The student will expand

. binomial sums or differences

for ten problems. Minimum
level of performance will be

-eight correct answvers.



Arithmetic Operations with Algebraic Expressions

M
i
5

Concept Behavioral Objective

28.

: 30.

31.

32.

Factoring the
difference. of two
squares:

Factoring out the

- common factors: - =

Factoring polynomials:

Multiplication by a
common factor:

<

‘Special Préiﬁcts:

Extracting square roots:

3. Squaring binomials:

"difference.

‘The student will sccurately

factor four of five problems
involving & dilference of
two squares and will check
by multiplying the factors.

i

" Four of five_ﬁrqblems ﬁi;l
. be  correctly solved when the

student has factored out

- common factors.

The student will completely

factor eight -of ten expres-

-sions involving polynomials.

The student will demonstrate
the ability to multiply by
a common fastor by correctly
expanding four of five given.

Tk

eéxpressions.

_The" student will state the

expansion formulas for
products of a sum and dif-
ference, the square of a sum,
cube of a sum and cube of a

The student will extract
the square root of eight of
ten given expressions, .

The student will demonstrate ,
the ‘ability to.square binomials v
by correctly solving at least
four ggsfive representative
roblems. : . . |

Algebraic Fractions
Concept \ ' " Behavioral Objective

3L,

Properties of algebraic
fractions: * '

s

The student will state-the
properties of algebraic

‘\'fractions and will illustrate
each with an example. -




Algebraic Fractions

Concept

.

- Behavioral Objective

.35. -Basic cperstlcns w1th
algebraic fractions:

‘36, The fractional
: exponents:

37. Figding'the least
common denominator:

Lo L
38. Reducing to lower terms:

The . student will -correctly
solve eight of ten equations
involving the four basic ==
operations with fractions.

Forlg-given set of radical

- expressions, the student
wilkl simplify-by- expr3351ng

in terms of fractlonal

The ‘student wi;l expféss'eaéh
denominator as a product of
prime factors and will use
these prime factors to find-
the LCD correctly for seven.
out of eight problems.

The student will factor both
numerator and denominator
into prime factors and will

‘cancel common: fdctors to
" reduce ‘four of -five fractions
--to l@west terms.

Inequalltleg

Concept o #

"39. Properties of
‘inequalities:

40. Literal equation
- formulas:

bkl. Equivalent, identical
and conditional equat;anq;

The student will‘siate'the

‘proﬁefties which are common
“to both equalities and

inequalities, and wlll give

‘examples of properties which
are different for ineyualities.

The studen! will solve eight

_of ten representative equa-

tions involving variablesi

From a list of ten equatlon

" the student w1ll'correctlv
. identify at least eight as

eigher equivalent, identieal,
or conditional.: B

303




Inegualities
~ Concept Behavioral Objective

Ju2!

Lk,

45,

46,

L7,

L8.

L9.

N9.

50,

‘Dlmenslanalsunit

Simplification of
equations:

Solution of equat;éns
in variables:

' Aﬂalyéis of a formula:

Transposition of terms:

1

Transposition of factors:

Translat;ﬂg problems 1ﬂto
‘equations:,

Operations with
dimensional units:

Solving systems of equations'

of two and three unknowns:

and

anvers;cn _
oy
Equat:.onE containing
fractions and decimals:

Gifén fi#e‘eguatioﬂs, thék
student will simplify at
least four.

Given tén equatioﬂéa the
student will solve at least
eight in terms of a g;ven

varlable T T

Given five'farmﬁias the
student will analyze at least
four into component parts.

The student will define the
term transposition.

Given five equations; the.

. student will demonstrate the
" transposition of factors

with 80% eccuracy.

‘Given five word problems) the .

student will translate at
least four into equations. -

‘Given ten- formulas, the

student will analyze eight

" in. Terms of dimensional.
“units.

Given ten equations in terms

of two and three unknowns,
the student will solve

at 1east-éight algebraieally.

Given five dimensional unlts, .
the student will convert- at )
lea@t ‘four to other dimEﬂEanal

-equations containing
fractlons'éﬁd"déélﬁéls;fthé
student will solve at least
eight. "




Inéqualltles

‘Cbﬂcept

I

Behavioral Objective

51. .Degree of an Equation: -

52. BSolving linear
" equations:

~ least four. I

Given five equations of -
various degrees, the student
will identify at least four.

Given ten linear equations, . /
the student will solve at /

B =7 - X ‘ e mede l.l.. e
53. Algebraic solutions’ Given’ five varlable euqatlans,
. to variables: ‘the student will solve at ' h 3
' least four in tgrm,raf a ' :
specified variable.
54. Equations with unknowns Given ten quatiéng_with
in the denominators:.. variable fractions, the
' e student will find the LCD
: " for at least eight.
'55g"Pr@pDrtiQQS£‘ ' The student will give the
o ) definition for proportion.
56. Proportionality Given Tive préporfianaLitie ;
: - the student will translate.
at least four in terms of
equatlons T , e
- Linear Graphs .
. i , ) _ — - e . _
. Concept { ° Be havﬁaral DbJEEthE

]

‘757_‘ “oordinate notation:
58. Plotting points on graphs:

59. Dlgplaylng data with
graphs

o)
<
ot

The student will define
coordinate notation in terms
of a cortesian graph system.

Given five ordered pair,
the student will plot at

" least four.

Given a set of data,.the
student will dispiay the data .. ‘.-
by three graphs with 80%

) aggiracy




66.

" Linear Graphs

Concept

Behavioral Objective

60.
61.

62.

63.

6l

67.

_w o '

Solving problems by |
means of ‘graphs:

Graphs of linear

equaticrns:

" Determining linear -

fynction from two points:

Graphiﬁé‘ﬁg?giiel lines: -

Graphlng perpendlcular
‘lines: i

Gféﬁhing 1ineg;para11 1

. to the axis:

=

raphi ng solutions of

imultaneous equations:

The slopz of a(linéAgﬁd~

Y intersect::

The ‘distance formula:

Graphic solution of gystem
of linear equations:

Given five problems, the
student will solve at least

four graphically.

- Given five linear equations,

the student will graph at
least faur

Given ten sets of points,

" the student will determine

the ‘linear functions for at

. least eight.

Given five equations repre-
-genting parallel lines, :

" the student will show

that at least four are

- parallel. . o

Given five linesar equations,

" the.student will find and w

':graph at least four perpen—

dlcular lines.

The student will state the

linear equations parallel to
the vertical and horizontal
axis. - '

Given five sets of linear

‘equations, the student will

- find the solutioun for at

least four setér

The student Wlll atate the

_~fDqu]a for the slope-
intercept’.

Given five sets of painﬁs,

" the student will find the

distance between at least
four setﬁr_ T

‘The studént w111 expla;n the

Solution, of 'sys stens
of linear equations by the ' .
praphlcal msthod ’




Llneaﬁ Graph;

‘Concept

Béhsvicr Dbjectlve

70. Solution. by addition and-

subtraction:

A ’Agglicatians Qf_simultaﬂeaué

- equations:

' The student will explain
. solutions of linear equations

by-a@dition & subtraction.

.Given five prcblema of

appllcatian, the student w;ll
demonstrate the solution

of at least four by
simultaneous equations.

ancept '

Behav1aral Obgective

g

72.  Solution of axg +bx +c =

Cax® +.bx +.¢ = 0.

H

The student will solve the
general quadratlc equation

The student will aemonstrate
the solution of at least
four out of five  quadratic
equatlcns by the use of the
quadrgtlc formula.

Conceptw

Behavlaral DbJEEthé,

T4. The law of zero
" exponents: ’

75i.rThe'1aw of exponents in
“taising to powers:

76. The law of exponents
in extracting Toots:

The student will state the
zero law:for exponents.

The .student will state the
law for reising to a
power to a pover.

The student will state the
lav of exponents in extracting
rostv =




Expaﬂentlal NDt&thﬂ

Concept

Eehav1oral ijectlve

’basea on 10:

'Pcwer variations:

‘O

9. J- perator

The one operator:

80.
81. Complex numbers:

te

© 83,

Complex:equations: -

‘The law of exponents

gtaté the
based on 10..

The student will
law of exponents

explain
power

The student will
what-is meant by
variation.

student'ﬁill demonstrate
use of the j—operator.

. The
~ the

The s

student will”aemanstrate
the :

one operator
The Etudéﬂt will identify
comple::
of real complex gugberé

solve ' .
complex

will
five

The student
four out of

' “ equations.
- 83.:" Squares of numbers ‘ Ehe'studehtiwill'sguare
: © five numbers with 807%
accuracy :
Eadicalsl'
5 — IR — ) K o o, - ','i -
v Con:ept st Behavi@ra%_@bjective
8l Irratianél“numbersf The student will dEflﬂE the
" R : term 1rrat10nal number .-
85. 'The square root of Given five positive numbers,'
positive numbers: the student will find the
- ‘ "square root of at least four.
LLugarthm;c Natatlan Y ;
—— e — _ _ _ o - ——
Laﬂcept Behavioral Objective .

:Definition of a
logarlthm

86,

The student will state the
definition of .a logarithm.
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'Concept

Eehavloral Dbjectlve

87. Properties of
-logarithms:

w

88. Characteristics:

89g. Manti%éa:

90. Determining logs:

'The student will state the
porperties of logarithms.

The student will define thé
characterlstlcs of a number .
‘for 1Ggar1thm notations.

The ‘student will aéfiné
mantissa of a number for
1ogar;thm n@tatloni : :

i

Given five numbers;;th
student will find thei:
logs from a table wit

accuracy.
/ , . - :
- 91. Finding powvers uslng Given five numbers, the
! ngarltth student will find the powers
{ ) using logarithms of base 10.
I g2, Finding roots using r Given five numbers, the’
| logarithms:, P . student will find specdfied« .
! . Lt roots of at least. four ' ~ A
B j b} £ logarithm
; ) . HJ y use o ga r1 8.
J 93. Tnterpblatlan uSLng _ The:gtuéent w;ll explaln d
j 1ogar1thms i interpolation by. use. of
0o Logarlthms '
i ok, " The logarithmléf; The student will explain why
T unity: the 1ggar1thm of. unlty is
!\ : : . ZEero. o Q o
.- -95. ,Giyen\lég n, find n: Given five problems éf log n,
o o e - : . ‘the student will find n for
. S at .least four
|
:f5jy_ 96. - Given h, find.log n: Given-five numbers the
- - student will find log n
\ of at 1éaet four' B
.. o
:;\ 97. ngarithms tD the base e: The, student will daflne the
. _ o : . value of e in lagar;thm
\ # notat;an
:\ )
\ 303
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Lo garlthmlc Notation ;

'COﬁEépt . Lo .' { o : . .Behavioral . Objective

= Given five représeﬁkative ’

A : T ‘problems, the student will
. R ' o o find at least four time

P B - ' constant curves. ‘

"QSgﬂTimgéonstant curves:

———— c =

Sets and Logic

1C@ncepﬁik~_;,.“J '_L:_Vkr . : ' Behavioral Objective

99. Electric switch - ﬁ Given an -electriec switch
diagrams: : - dlagram the student ‘wiil -
' ' explain the diagram with BDM
accuracy..

100. -Venn diagrams: o _ GlV?n three intersecting
' - T i - sets, the student will
' : construct their Venn
- diagram with 80% accuracy

Truth tgbf%s;~ - ’ . The student wilITExplain W 1
) * : S -the notation ofitruth- tables oL ot
with 80% acauracy :

.
o]
—

o, 102, _Taut@logies£ : T - The gtudeﬁt Wlil éxplain . :

Work and Power ' '
Concept L B Eehaviara;l :Db,jéc:tivé
103. - Work and power: = R . 'The atudEﬂt will define work
: . and pawer ,
“rﬁ;th_ Horsepower of 'a .. » S .- Given five representative
Wb 7 steam engine:: - » , problems, the student will
DO " .find at least four horsepcwars
- of steam englnes
L 105. Horsepower of a . Given five representative . _
gas engine: . - - problems, the student will -~ 5
S C .~ find at- least four harvepawere
@L" - of gas engines.
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*Work and Power’
?Dneept Behav1aral ijegtlve‘
106. Brake horsepawer The student w111 define
brake horsepower.
107. 'Electrical powerwatt: e The student will define the.
S L ‘electrical power watt.
108.  Mechanical efficiency “The student will define what
- of machines: ~ ‘the mechanical efflclency of
rrrrrrr . machlnés mean. :
gpeed Ratic and Pulley Geara ;i - =
Céncept Behav1aral Dbjectlve
1067 ;Gear Trains leen a dlagram of gear
: : trains, the student will
explain the diagram with:
- 80% accuracy.
110, Idlers: - Tha student Wlll explaind Moy
: _ A . @an idler warkg w;th BD?
. accuracy.
111. Finding the number of teeth Given a speéd_ratié, the
: for a given speed ratio: student will explain how to
' - \ find the number of gear teeth -
e - with 80? accuracy 1
112. ' Compount gearing: The stuignt will explainrj
Lo compound gearing with- 80%
. accuracy.
;13!, Worm and gear: The.@tudént will exp.ai: the
' ' advantages of a worm aaa
- . gear with 80% accuracy -
11k.. Trains and spﬁr, bevel; The student will’explain the
and worm-gearing: advantages of trains, spu.,
» . . bevel and worm: gearing
‘ with BD% accuracy

Eod



Quadratic. Equations and Formulas _
N — T
. Behavioral Objestive .

Concept ' : . ;

©'115. The meaning of S
equadratic ‘equations: : : meaning ¢f a. quadrat
R ' _— - © equations with 80% accuracy.

",

S B A

ERIC

Aruitoxt provided by Eic:



" ADVANCED ALGEBRA
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Exponents
Concept ° Behav1aral Dbjectlve
1. The meaning of powers ‘Thé_studént will state the
whose expoaents are neaning of exponents of 1,
“either "1V or "o": and 0 with 80% accuracy
=R THeameéning of . powers The stu@Eﬁt-w1ll,def1ne
with negative whole- the term negative exponents.
number -exponents: ‘ S -
3.  The reciprocals of. Given fiye,divisidhﬂﬁrobléms,
powers and converting the student will solve at
division to multiplication: léast four by -using the.
“ : concept of reciprocal.
. o ¥
2 . : . _ -
L. Converting multiplications Given five ‘examples, ‘the
tq powers of divisions: student will convert .
- = multiplication to division-
by the use of powers for at
’ least four. :
) 5.! Equivalent forms of ‘Given five examples of
' - fractions containln powers: . fractions containing .powers,
the student will convert at
. least four to equ;valent
. forms.
6. PRowers of fractions . The student will work four
¢ out of five examples
utilizing powers of -fractions.
i: Powers of powers Given ten exemples, the
Co student will raise at least
: eight to a apéciflﬂ power.
8. Adding &nd subtracting , Given ten éxamplég, the
: letterterms which contain "student will add and sub-
povers: ’ ‘ tract letterterms which
-contdin powers for at least
eight. ' ’ -
9. A review of powers and’ The student will give all
" the“laws of exponents: the properties and laws for
- y exponents with 80% accuracy.



Exponents §
Conecept - o © o ‘ »Behaviéraiiébjecﬁifg
10. The roots of multiplication . - ' The student will explain
- and division: . ‘what is meant by the roots
s - i ’ o= of multlpllcatlgn and,
= o } o s division. :
T b ‘The roots cfrpéﬁgrsg ‘ I . Givén five pover Problems, ) e
‘. : : R o . . the studént will find ‘
S : R speclf;ed rgats f@r at least
_ . four. :
ralgé”‘Simgiifying*radica;s by » ? " Given ten: examples, the
7 ;% factoring out perfect powers: . student will simplify specified °
’ ’ : e »radicals. by factoring out
i perfect povers for at least
: I eight. o
K | : , . IR o e
“.~. 13. Raising radicals to powers: . .Given ten radicals, the
. P 7 . . student will raise at least
' ‘ T - Lo 21ght "to a speclfled Power
1k, The meanlng of powers w1th e “ The student w111 explain the

: L fract;an exponents ) C . . ° meaning.of powers with: .

, B : = . Sl o - fractional exponents with

55;?%\5 e e BD% accuracy. .

. 15. Fractional exponents and L  The student will state the
the laws of exponents and L, laws related to fractionzl
radical powers and decimal , exponents and will correctly

. expanents . ' .solve a problem 1nvolv1ng
’ " each law. . N L s
15i‘ The mear :ng of roots and = - The student will étate the
. radicais. o o definitions for the terms,
' o ' ’ and will find the roots to
. at least four out of five’
expres EanS 1nvolv1ng rad;calg
- L;near Graphﬂ and Slmpe » f
Concept f . f"w:J; - -Beﬁavioral,@bjective_;i
v 17, Idenfify;ng llnear L From & set of-ten>eqﬁationé,
equations in "x" and "y": : -the student will correctly -

identify at least eight
according to whether they
are linear or nonlinear.
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v The D.. C.' Circuit

Kirghhoff's rules:

The étﬁientzwill state

Behav1@ral Dbjéctive J'

[

) i . . Kirchhoff's circuit rules. .
7108, “Battery E.M.F. and o °  Given a representative
- termingl VOltEEE—ElﬂtETﬂal .example, the student will
res;stance - calculate~fhe irternal
A - resistance and explain how -
) .it is related to E.M.F. and. .
. terminai voltage;
© 109. The wheatstone bridge: __The student will demanstrate
E S b s ' the use of.the wheatstone’
. P xrbrldge
) /
Fun&amental Elemeats of an A. C: Clrcﬂlt
C@nce_,;pt Behav;l.oral Db,jec‘t;ve
“110. " Capacitance: - . The stgaent will define .
et S . capacitance.
- B a o it o .
. 111.  Capaci tars in series: The student will wire two
’ - capacitors in series.
112, Cépacipofs_in parallel: 'The student will wire two
g ' C - capacitors. in, parallel.
113. Energy requires to charge _The student will calculate
] capac1tar the energy required to charge
) : capacltars in series and in
r parallel
114, Time for charging end The student will sketch thLe
N L dlscharglng a capacitor, exponential .curve représent-
S - the timer canstant ing the time for charging 1
BRI . N -and the time tor dls:harglng

Inductance:

Time constant of an L-R -

circuit:

116.

. 329

.8 Eapacltor

The student will deflne
inductance.

G‘The student will explain the
time constant for a L-R
circuit. ' :



=7

& Fundamental Eiéments in an A;C;'Ciréuit

. . s Béhaviaral‘ébject{%é

‘Concept

_The student will explain the -
phase relation in an A.C.
. eircuit.

:117. Phase relation in A.C..
seircuits: ; - .

The student will draw a

phase diagram for a series

118. The series A.C. circuits,
- A;G;:Qirc%it,

' phase diagram: ° -

119. Reactance and impedance: . - The student will define
- ' . ' reactance and impedance.

120.- Resonance: _ . . The student will define
‘ : ' o - , ‘resonance. . - _—

' The student will explain
~the térms of power and
power factors.

~ 121. Power and power factor:

'330
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